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m m m 

[0001] :$:mmn^ ^t^^m^^wj^mimmim-r^o '^^mmKi^. ^^rnrnt. 
^^^'j[kmmKx^^}t&w mK.it. m^tT^mm. T/i^=i~/\^m. :^/\^^^=-Mt^ 

[0002] ^{ksj^i^f*. mm^mz.idn^m.hm:^^fm's.mSim<D—^-Q-h^. 

'S^^mt't^m<DyfWiiM.i!im'o. nmt. m.m'&.. ^^i4> nmm^^m(Dmmm 

[0004] m^mitu-j^-. m^\t. r/u^>^m<Dm^t. r;v^-;vm<^mt. :tu^r^m<D 

^(D;i<.mit. r^>m(Dmit. mM^t^^(Dm^tfj:t'(Dmi^m[:R}t^i^i^\^^xn^ 
i[:^:^'r>^>-ryi-(Dm\^>m^^mmmm^^(Dmmm)^mmx^^mmtyi^m 

mm^m^om^mmm7^-r^:iti^x^^(mmmt^mmi5 mittrnjc 
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1-2 J, By^^t^^m. 605^— v?, 1976^. 07|5:H;G. Strukul^, FCatalytic 
Oxidations with Hydrogen Peroxide as OxidantJ ^ Kluwer Academic 
Publishers, 1992, :t^>i$^m. ^#fl^)o 

[0005] ~:^.±ti<D^oi^^m^mimt\^x^hti^mm[:7km<D'^m^mi^i:mm: 

IJ, B^\t^^m. 302-<-v^, 1986^, 0 T^H. ^5X||6^l;ifflV^btl.-CV> 

[0006] ^fc, mmfj:^mT^mt^tL-X. t-:/^;niKp^/^;e-=^v^K;5)5*pbti.Tv^ao t- 

[0007] ^(Dx^fj:m^f)>h. mij&i.fm>^ (Dmum^tRjt^^. mm^tAm^i:t'(Dmm^j^m 
im\^m\^^^:it^i:<smm(D^^rizimm^mmx'm.mmmti-^:iti^x^xn 

tmm-^^^m.my:^y-/^^m^'r^:f7m^^^<:^>hm^^fhx\^^^7!)K mu^i^^ 
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tcib.mn,'f-HMf)mn\.m^^tci^t^X.htlX\^^^o (catalysis Today, 45. 3 
-12, 1998)o 

[0008] :L<DXo^i:mm^^m-r^<. ^^mm7^^mm\.fzM\^\^^^mt^7!)m'^ 
/VT^fcK, iivyi^^^m^(Dm7tm^^^^^^:itx\ m\^mmm^mmfj:^i^x 
^<Dmmm\±m^m9i^i^m^^'^^^ti)^x^^o 

[0009] :L<DX^:^mmtL-X\-i. Pt-V O /SiO M^K^ffl V ^T. -O^-^i/^T^TKm 

2 5 2 

(T^^-a^^^^M^-^^^y— /V-t:S!i5t-t-^;^&(Appl. Catal. , A, 131, 33, 199 

5). Mn^#:-pt^^-r^/vM^^ffiv^T. mm. i^^^^^-^>'RU7i^m^mm^ 

>^v^^^^dr-fe^;^df■i^^K^l|^3ti-?);^&(J. Am. Chem. Soc. . 101, 6456, 1 
979). Fe O M^«^fflV^T. mmmm"^. mm. ViJ^n^^f-^^^T^r-fehryV-Xt 

2 3 

K^^M^it:. i^^^-^^'\^y>Arj-yi^n^^-^y—/i-^mm-^^:^m(j. moi. ca 

tal. , A:Chemical, 117, 21, 1997) . Fe (pyridine) CI M^^fflV^T. -J^ 

4 2 

^^1^y—/WSrlSi5ti-?>;^ffi (Polyhedron, 7(6), 425, 1988)fj:t^7!)mhtlX\^^ 

o 

[0010] Myvm^M^^^t^i:<. mwj:^if¥x\ ^^'j^mmi^^m^ (dr 
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;*:|a#M¥l0-286467-^4:^^(7l^a#Wll5,981, 420-^, g>C!W#fFI|858835 

[0012] ^fc, r/\^=i—/\^m^m^^\^mt'r^:^mcis\^^x. 2, 2, e, e-T^h^;^^/^:'' 

^Vi^^^N-^^->/U (TEMPO) m(D:=-h^^->/l'9i^^/l^^f!kmtL'X^m-f-^^t 
;55^f>ttTV>6(Chem. Comm. , 1591. 1999)o C:(^:;^&f3:*5V^Tf*. TEMPO 

[0013] ^Oftll. ^M/-i</^:7^y>'^^^^MlM^>'mSrMIKt"rS:^fe^L-C. -e^-yx-fi. 
Pd^--Co7Kyl--7^y:/^<*:-^N-rKndry>'H7cj5!feiKm^MV>Si^3i:/0^>fb6<jTir 
h=^v'<bSJ^^ (Angew. Chem. Int. Ed. Engl. , 32, 263, 1993) . Ru#tf2^-Co 

RX^IimT/^^-~/l^(0'yh>'^(D^'{tRlt-(]. Chem. Soc. , Chem. Commum. 

, 1037, i994).mii^^^.T'^^>'h*-ju-m^i^^m^>^rv^m(Dmiti&^'{t 
^^mei^m^^mm'^mMii, 1025, 1994. s«).-^7"n7Ky^j^^ffiv>6 

T^^ISc^^S^^tifi^fl^J.TK^O^'fk^^^ey^^^^^ft^ili^^Aii. 761, 1994. 

B:^m).^2m.^i^>'^^h^-fm^m\^^^T/\^:^>'<DmitiChem. Lett. , 1263 

, i998)j^i^d5^?5tvTv^5o :itLejo;^^fi.s^SaiS-^@6^'fb'a' 

^(Dm^m. bti^<^=e<. ^fd. M;asm^T'i^ffi^c^MI«^^v^ar^ 

[0014] m^. rv^mff^mm^i^-oxmm^n^^^'^j^ih^^. ^hn^b-g-i^^ti^-hn 

mtL-Xl-i, MK-i-X. m^tmtL.Xi:^;^^^U:t^i^9l^^m\^^?>:)jm(J. Org. Chem. 
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. 57. 6759, 1992) .m<mnz.mmit7Km^m\^^^:ifW:tvx. ^i^if^'r^mrrv 

y'^7i>.M^^fflV^5:fe"^(Angew. Chem. , 72, 135, \9Q0) . :^^JVU:=.y:7-UhV^ 
^->Kfi*^^fflV>;5;^j£(Bull. Chem. Soc. Jpn. , 70, 877, 1997) .^^:=-^J>. 
v'y:^77^h^^^3.^— ^^(TS-l)«IK^ffiV^5^^fea. Chem. Soc. Perki 
n Trance. I, 2665, 1993)t£}£ib^^hflX\^^^o \^t^\^fi:t^h.:^nh(D:fom'i.. 

m^ium^(o-h^mm\ {i:^y>-'f'^\-:i-^i^>-^mmiti^m) v ^Tv ^tck^. Mm 
[0016] */c. m-r^-y^m.itx.x^ =-vx:ii\i^6^^m:i&-t^:^mt\^x\±^ m^\^. m.-^ 

ncii§^S#M^alhy7/V^P@^l?^cDj§^^^fflV^^;^lSfea. Org. Chem. , 5 
8, 1372, 1993), ji-^:^;*f>'^;!{7y!j'A5rfflV^5;^fe(Org. Synth. , 52, 77, 19 
72), :^y'>'^fflV^§;fy& (Synthetic Commun. , 20, 1073, 1990) . tert-:^ 

hem. Soc. Commun. , 1523, 1995), ^/;^^/^';^^iX^V^^V^^;^i'i(Tetrah 
edron Lett. , 27, 2335, 1986)^;^S^e^tlTV^S;6S^ ii5^;fejg^|g^]l^J*0 

m^mmi\:m^m\^fdo. m^ia.m^<D$>^:ty^>'^ mm\^VT^^/v:i-^^>v-^i^;< 

[0017] — :t^->'Mt^!i^x;h^i^^ti-^^-^y:^:t^-:yM.n. -r-ftn^-ecDmnx^^ 

^^t-b^x^^. McW-mKu. mi\MKmmi\:.ii^m^m^^^^M^tL-x^ (dmo, w 

^T^U;a>b/.cSIIJ:«9jl(mSd'-^j:<^t5iffi<^^JlSr-^tfMIK(^#?£Tt--r^t5^ 

m{^mm^^2, 706, 2O4-^0^|ffl##fiS) , {2)'f-^>i^3i3'7^K ^V^{*x^■^-^^ 
•^Ai/y;^7^-l'h^MIK<?rL-CffiV^5;^?fe (Tetrahedron, 51(41), 11305, 1995), 
Catal. Lett. , 28(2-4), 263, 1994#^)^, l?^l::^Jlc:^^fcKn^7^:^-d{^v^K 
^>SV>6;^^^L-C{i, (3)Ti, V, Cr, Se, Zr, Nb, Mo, Te, Ta, W, Re, JttRJ 
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#rF3, 960, 954^mmm0m)m^^mifhn^o 
[0018] ^ti. mi\:.mi^^^'f-'^mmt:m\^^^:f7mtL-xit. (4)sio v-ai o 

2 2 3 

3 

rF4, 337, 358-^B^^». :)|^H#fFm4. 504, 681-§-#flg). (5) y-Al O . SiO 

2 3 2 

^tpX^ffo:fjW: (Journal of Molecular Catalysis A ; Chemical, 160, 393, 

2000 (6)^Hji^r>'W3— /KD#?5ET{c:.^f^L<{iT:/^:=^T;«f;^^#?S 

M^K^ffiV^T^^tBT*S^&$*^;^fe( B :2^HJ|#<2^BS47-25324-^>2^^#fi^) . (7) 

{cT^^^i tfJT'fT5;^fe (g>c#i4*i^395046-^pjj^ffl»#fi^) mt^m-fhfx;^. 

[0019] L;&^LJ^e;Jsp,^ mb<^<^^<^;fy^lc*5v^T«. M;tf^^ ±fS(i)-(3) (^:^^-e{* 
^m.\\Mh\yx:f^ V ^§±15 (4) - (7) ^lTv 

[0020] (4) . (5) (r>:>jmi^. m:^um.2Q-2mx,(o)m.^wmfi:mM(n>mF0k^^m 

V;^=3fi^AtDi^^^{:ite>f b^20% tvi*3V >-C50-60%5S^^{g:< . ^^S^ 

rBl^fc'9(DSi^^^^#i»> -r?fc:b-^^M't±;05{g:v^i:v>5Pp^Mti^bTV^5o (6), (7) 
(D-^mx^ m^^\'^\z.XKm^^^Qi-\ 50°C(^i4:t;s^»7^e^#T?S^£:^^Jib 
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^R}t^'ii:^jjmi)^^htix\^^o ^(Di.o^j:mmt]^xii. mx.i^. ^^i^p^y^^m 

^^y^i^MIK^fflV^-5;^fe(0;^ts:|S#MBS59-164762-^^^(7^^la#rFl|4,596 
,874-^}^m)#fl^)>-m<k-fe:i/>'M^Srffiv>;5^^(0;*:|S#MBS63-6365l 
-^4!5J##H^)^^^>'^^'^'>i^^y:^^^/K^te^ft^>ffiV^5;^^(Bull. Chem. Soc. Jpn 
. , 70, 877, 1997)7'^if^s^fJttTV^<5o b;?)^^?'.?;^^^. :m^O;^?fef*. ffift^^ii 

9v^:/(5a7C^J)^U«^9l^VMIK^fflV^:5:^fea. Am. Chem. Soc. , 125, 2868 

[0022] je^±;?)^fe0jfe;{i>;^^j:5^-> m^tRjt. mK.itmmm^[:Rit^i^x^x. (Di\i^m 
^mw^0k¥exmm^m^-:>^^m^ ^^Mat-r \m v ^s^n 

[0023] tJe5(5K^ffic*3VNT{4, mwi:0k¥FTx\ ii^^mm\z.^^m.mmm 
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[0024] ^m<Dm^ 

[0025] '^^x:^mm(Di-D(D g ^it, mwj:^wrx\ ^jf^^^mm^^x^Rjt^Mmm^ 
mm{mm-r^^t^^x^^mimm^mm-r^:itiz.h^, 

[0028] :^^m<Dmi\Lmm:m\^^h^ MWi^0kwyx^ ^^^m.m\z.iiV)^mmmmx. 

^miSLXfmMmt^m) ^^mmz.m\:rr^:Lbt^x^^(Dx^ ^mm\:^m^mi 
m^mxt^^um^k^M^-r^^Ltt^x^^o 
[0029] ^m<Dnmfmm 
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[0030] Mbi] 



^N— N— (1) 

r2 



[0031] [-(1:2] 



r1 

\-N— (2) 

r2 



[0032] r\ r\ R'n. ^ti/etim±i^. mmmm. ^mmm. ^--^yi^m^. tK^^ 

v-zl^S. c^^hnS. ^hny^, iXT/S. T^/S. ^f^/S. T^m. ^ju^=^/vm. 
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[0033] i^mm(Dm(Di<^(Dmm\^ii^t. ±Mmitmm(D^^T. Km^'K^^^m^ 

[0034] m^. i^mn<DmM^m$i,\^-r^fct>\z.^ ^^m(Dm^mmm.'RW^\^\^^nm 

[0035] 1. '^'^■')fmm\^^K>^mm'm^mi\:.-r^fz.^(Dmitmmx^^x^ tsb^cdt-^ 

[0036] ['fbS] 



^N— N— R' (1) 

r2 



wo 2005/009613 



11 



PCT/JP2004/010399 



[0037] UtA] 



r1 

\-N— (2) 



[0038] r\ r\ R'{t. ^n^tim^iz.^ mmmm. ^^mm. y^n^^^m^. 
i^jvm. ^hn£. =-Vnym. i^rym. r%/m. ^^y^. r^s. ■fy7v:^s=:./vm. 

r/V'=^/^^;*-S. ry— /w^^s, ^/w7-r— /'^S^ ^/v^— /i^sxfi^ 

[0039] 2. tK7v^/V7v^;(7/k:S.t;«tK7v;^>-^t:'^^:dS, ^tt^^HTIS^ (3) (4) T'^ 
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[0040] C-fbs] 



[0041] [Yb6] 




[0042] r\ r\ r\ r\ R^it. ^Mr\jikm^:^mf^^. mmmrn. ^mm&s 

y^-m^, tKn^i//VS^ ^M3S> =hnys, i^Tys. r^/S> -r^/S. r>/S. 
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m.mmR'tR'<Dm. m^^R^tR'(DmRxj^m.mmR'tR^<Dmx^fj:^mt)^hmi'3:fi 

[0043] 3. tK^v^/V^v':!^/^;^^^ 2. 2-v?:73i:=i/P-l-fc°^!;/VtK^v'/W. 2, 2-v?:7ai:=i/l— 
l-(2, 6-v?=ha-4-7>'^;*-a^^/V:7ai:=^/l^)l:K7v?/W. 2, 2-v?:7ai=:/W-l-(4 
— >r7-2, 6-v^=bD:7ai:=^/^) tK^v^/l^. 2, 2->^>'ai=:/V-l-(2, 4, e-hUv-T 
^-^oicr^/WtK^v^/V, 1, 3, 5-hy^(N, N-v^>'3.:=i/^t:K9v^/^)-2, 4, Q-hVi^ 
Ti^^^'i/— /V, 2, 2-v?-(4-t-:^-i57^yW73i=^7W)t°i5'i;/WtK^v^/V. 
7^-9-^/1^(2, 4, 6-hy^hn-73i^yV)T^K'5^i/, ^tJ«N--7aic:^/V-N-(4-M;>^ 
7W:^n7<^/W-'7aic:i>'V')-N'-(2, 4, 6-hyc:ihn>'3^c:i7V)tK7>^/VJ;«9''^^S¥^^b 

[0044] Hh^^i^ly^t^mtK 2, 2-i^'7ainyU-l-t°i?'yyH;K^v?:/, 2, 2-i;?:73^c:i7Wl- 
(2, 6— :^^hn-4-:7/V;rn;><^/V-73i=:7U)b:K^t^>'x 2, 2-i^-7airi7l^l-(4—> 
r/-2, 6-i^^hT^-y:y^=^/\^)\^\^'7iy>'. 2, 2— i^>'^^/Wl-(2, 4, 6-hyi/T:/7 
ai^yW)l:K7i^:^. 1, 3, 5-hy^(N, N-v^-7a:c:^/^tK^v^/)-2, 4, 6-hy->T>' 
^^y— yw, 2, 2-i^-(4-t-;^-i^^/v:73i— /v)t°iJ'y/H::K7i^>'^;3{77W^y— 
-^71^(2, 4, 6-hy^hn>'3i^/P)T^>', :at;«N-^ai=>'WN-(4-hy77W:^a7(^ 
/W7zc=/W-N'-(2, 4, 6-hy:=^hn:7rn:=iy^)tK^i^:/J:«9^^SP;?)^b^}m^. 
r<!r^4#mi-r5fiu3SlX{i2(;i|a«(D^fbMISo 

[0045] 4. tK7i^/^7t^:5&/^;a5^ 2, 2— i^7a::=^/l— l-tf^y/^fcK^i^>'WT?fcl9> tK7i^>"fb 

[0046] 5. tK^v^/^^i^;^/^:5:D«tK^v^>-'f ^tL^'tbTsE^ (5) (6) T'^ 
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[0047] Wb7] 



N 



O 
II 

■N— C- 



■ NT — r* — 



(5) 



[0048] [^1^8] 



o 



N— N— C 



(6) 



/ws. ^h^ym. v-r/s. r^ys. -r^/s. T:/s^ 
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[0050] 6. }iVyx^;v^i^:iti/viK l-y=^=^^v\fy:/Wly-{2>)-'7^^:^J\^. IBlXJ-^, 4-v>tKci 

[0051] tK^-^Wk'^^;^^. i-:7ai=/v-t'7yyv?:/-3-:e-v, i-:7ni:=:/v-i, 2-v?tK 

[0052] 7. tK^i^/i-^^^;^77u:s.T^tK^-:;^^>fb'^«^;6^. ^tv^tLTlE^ (7) 35:tJ«^(8) -e^ 

[0053] [>ft:9] 




41 




N— N, 



N— 

• R 



13 



wo 2005/009613 



16 



PCT/JP2004/010399 



[0054] WklO] 



.11 



R 



10 




N— N, 



V 
HN- 




R 



12 



(8) 



\ 



[0055] ^4^. r'°, r". r''{*. ^tt^n3A3i:(C7Kmm^^. ^^iE^^. fliJW;^S 
^ ^M^y^il^, MYn^^yjv^. ^hnS. ^hnys. VT/S. T^/S. 

R''«. 7K^J^^^T^<ev^J^^fiR'°-R''(^^ti.-?:^tLtlRl1tt:i^a$n;^UT 
B)TMtviJ:i9, r". R''ioJ:tm"<J:i9^ceSi^^^?>il{m-52@;assv^{^M'^U-cm^?l^ 

[0056] 8. tK^^^/U^t^;5^7/^;a^ 2, 4, 6-hy>'nir:i7V-3, 4— :^fcKn-2H-[l, 2, 4, 5]v" 
h7v^:/-l--l'/l', 1. 3, 5, 6-7^h^73i:=^/V:7ai/Vi?^v?/l', 1, 3, ^=^)V-^ 
-:^^y'7zsL}V^^J?V^ 3, 5-hy7ai:::i7W6-^^^y>'ai7^i5^>^7Wj;«9^.eSP 

[0057] fcK^-:^Wti'^i^^5. 2, 4, e-hy^'^icr^/W-l, 2, 3, 4-7^h^fcKn-[l, 2, 3, 4] 
Xh^v^>'. 2, 3, 4, 6-7^h^7ai— 71^-1, 2, 3, 4-7"b^tKn-[l, 2, 4, 5]7"h^ 
v?:^. 1, 3, 5-hy:73i:^/W-6-:t^y7'h7v'>'. S.tl?l, 3, S-hy^air^/U-e-^:^ 
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[0058] 9. ^i^mit^mM^^^^^^t^w^t'r^mmi-8(D\,^iririMz.mm<Dmt 
[0059] 10. mimmm7!)m^^m^t^m-r^h^^t^wi^t-r^mm9Kmm<Dm^mm 

o 

[0060] 11. m^^m^Kmm^Mm3-i2mi^m'r^7nmx<ofj:^m^^hmi-£M'p^j^< 

[0061] 12. m^^mf)^s ^>'^M}^7tm. Tu Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn, Re 

. Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au. ZnJSLXfCdX'OfJ^^^A^h 

[0062] 13. mmi-i2<D\,^-rtit)^z.m^(Dm<tmm(D^^r.Rft^mw^^^'^mmt 

o 

[0063] 14. Rst^mm7!)K ^it7i<^mm. nv^-fvm.^ ^/v-y^^^^Mt-^ms ^-T^/v-m. 

[0064] 15. TV^m^^B—TV^XhV.m^^th^it^W^^iyMt-^^Xila^-h^it 

[0065] 16. m-'rv^-d^r^^i9)xm^ti^:Lt^wmt-r^mmi5\z.mm(D:ijmo 
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[0066] Mb 11] 



R^— CH— NH2 

r2 



(9) 



[0068] 17. m—TV^mi^^v2^^iyjurv^x^h<o.m^^t\^^it^^f)^i^^^^^^yi^ 

[0069] 18. r5:>'|g;6S||-T5i/T'fei9. i^it$;h^>fb'^4^;65:=ibn:/>fb'^^felT'fc6iir^«l^ 
m^-rSBu3Si4j;i|Eife<^;^feo 

[0070] 19. m—Tv^^^Tni^iio)xm^ti^^t^wmt-t^mmi8\;imm(D:ijmo 

[0071] ['fbl2] 



R 



1 




(10) 
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[0073] 20. mit^jt^^. 7i^Rxj^mmmm^^t^:^mf)^hmi-£Mci^fj:<thim(DR!tMi^ 
[0074] 21. mmmm7!i^^-:^oh>\^mmxih^^t^wiikt-rmmoict5,m(7):i7mo 

[0075] 22. #^7'nh>'tt^^;6S. :=^by/W^, =-hr:t^\l^m. =^:^T/^^m. ^-T/l-m-mtcn 

[0077] 24. T5:k^;6s^ v^^^7Wjfc/v-^T5:KS.o^v^^^/vr-fehT5:KJ;'9/ce5P:5^e>3l{ms 

[0078] 25. t:K7^^/W7:^:^/^St;«tK7^^>''fb-a*i^<t«9''^SP/5)^f3J^ 
[0079] 26. ^^LMI«;6SHtC^{iii£jt^J^^-^L. ^^WJeji^J<D'^ffi*;OS^ 

/wt^:>is|-bTO. 00005—0. s^;vx-h^z.t^m^tir^m^iz—2^<D\^-Ticit^^ 

[0080] 27. mt^^^^. ?M0— 200^:. ^iE-20MPaOi£;^lTc^SJJ&^#-efT5^^^ 
#ll5:^-r6Hu^i3-26cDV>-rtb^>t;ifS<fe(Z);fe-ifeo 

[0081] yrf^ :^^m^nm\zMm-ir^o 

oT. TIS^(l) xm^fh:b^V'7\^;v'7i^ti;VlSLX:^yW.^i.2) xm^fh^\iVyi^> 
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[0083] Wbl3] 



N— N— 



(1) 



[0084] C-fbH] 



H 

N-N— r' (2) 

/ 

R^ 



=hny£, VTyS> T^/S. T>/S. 
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^j.±.(Dmm. mm. mm. ^^m. yt-^m-^t^n.^^xj^iyw.'^^^/ux^'^x^^ 

T/S. r^y£, ^^/S. Ti/S, :*/l'7j?— yuS. ;«7/^7K'3rv'/v£, TV^vS. T/^^ 

mm^. ^mm^. ^^^^i^m^. tKn^arv-z^s, ^hn». =^hnym. v-r/s. r 
6—ioxm. Ti^^\^m<Dmmmimm—io. nf^vKm-ex^^. t/v^^v^ 

t°yi^^, ^7U'7}>y>-, ^T>/— /V. fy^v^v, i, 3, s-hyrv^^-^^^^'cD 

fv, ^^^^r^r9^)v, ^:y-/V)r9'-}v^ ^yy^y^yv^'. '^::^y\£^)i^:yfi:}£<D 
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[0087] ±|E5^(l)^^(2) R'^XXfR^(DmtVXit. 0^b<(«TOS. ^^MM. 

. m^mm. y^x^^-^j^.^^ \ivu^^y/um. ^hns. =-hx^ym. ^yr^m 

. T^yS. -r^y^^ T^S, ;^77k^':=^/w^. yi3;v^^^^;]^m. Tv^/wS, T/v^^ix 
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[0089] Wbl5] 



[0090] ['fkie] 




[0091] r\ r\ r\ r\ R'f*. ^ti^tim^LK:^mm^. mmmm. ^mmm. 
^y-m^s -hoys^ i^ryms r^y&. -f^/m. r^m. 

;*/W^^>ryvS, T/V^^i/S^ TU— /NnT/^dj^/i^S 
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m^mR^tR^ma.. mmmR'tR'(DmRxj^mmmR'tR^<Dmi:^fi:^m7!)^hmi-tti 

[0092] mjimm&i-im^-^tii-±^max:hoxhx<^ m^mxm^^tixy^^xh^tcit. 
mm^xh^xhx<^ m-Ji^. m'^-^fci-i^mvtx:h<^xhx\^\ ^fc. mmmmmn 

t>j:v\ m'^mmm\^m.^^xmM^r^^x\^xh^tz.\t.mm.WQ-h^x^^<^ lo 
]^±.<Dmm. mm. mm. ^-fm. ■^^m^fz.\ty^n^i^m^^^A,x\^xhii 

[0093] -hnS, -hny^, ^^TyS> T^yS> -f^/S^ Ti/S. ;i;/v^^=3r 

m:>n^^xm.^^f\^x\^xhwt.n.umMx^^xx.<s ioj^±co^m^ 

-hnS. ^hny^, v-T/S. T^/S. -f^/S. T^S. 7V'^^:=-;vm. io/V-^s 
[0094] ±IE^(3) ^^(4) >f , R'*3j:t;?R'(DM<^b-C{i. $f ^b<{:iJ!l^;^S, 
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'>;«;7V7i?-/^S, ^^nT/vdr/^S^S j;tJ«1i*^S}6S^(f ^tvSo tfc. R\ r\ R\ R 

^hT^m. v^T/Ss T^ySx -r^/s^ :^ju^=./um. :^j\y:^^'^j^m. n^/vm. r 

tKndf-ix/^S, :=^hnS, :=:hnyS, -^T/S, T^/S. -T^/S, TV'S, ;^;/^7K- 

[0096] ^ (3) (DtK^v^/V7v^:*/^(^ JrA^fi^J^e^y^bTfi. . by >^ai^/ktK7v^/V. 

2, 2-V^:7cnC:^/V-l-(5'-7ai^/V-m-^— >^ai^/W2'— ('/V)tK^>^/l'. 2, 2- 
-^ya^^;V-{2r-=^Yxi-yzc:=-;V)\LY'7^yf^. 2, 2->^'7ai^/V-(2. 4-v'^hn-7^ 
fc:K^•i/y^^ 2, 2-v^:7:I:rl/V-l-t:°i:^y/^tK^v^y^^ 2, 2-v'^3i^/^-l-(3- 
^nn-2, 4, 6-hy^hn->'3z^/W) tK^v^/V-. l-[3-(4-^yW7;^-y:::i/V)-2. 4, 
6-hy^hn-7ai^yW]-2, 2-v^73^^/^-tK7v^>'W^ 2-v?:7jir^/Wl-(2, 6->^=i 
ht3-4--7/V;rP7<^/^'7j:^/V)tK^v?>'Vx l-(2, 4-v^^hn-6-hy:7/k:^n7<^ 
/l/-:7air:i/^)-2, 2— :;/^ai:=i/l^tK^v^/P, 2, 2-v?73i^7k-l- (4-i/Ty-2, 6- 
v:?^hci:7^^/V')tK7V^/l'. 4-(N', N'-t^7ai=7V-tK7i^7W) 3, 5-v^:=^ht3-^ 
>'y''f/V^t37-fK. 2, 2-i^:7ai:=/W-l-(2, 6—:;'=^bn-4-;^;>'V'4^^^X-:7ai:=i/V') 
fcK^i^/^, 2, 2—:^73i^/P-l-(2, 6-i^::^ht3-4-p<h^ix;*7P;J^=>'U-:73i:=^/U)t 
K^v^/V^ 2, 2-v^:7^zz/U-l-(2, 6-i^:=^ho-4-;^/^7;r-:73i:=:/W)tK^i//^, 2 
, 2— ^:73ir^/l'-l-(2, 4-v^::^ba-6-;^/V'7;^~73i— /V)fcK^V?7W, N-V-i^O^ 
^V/V— 4-(N*. N'-i;^:73i=/^tK7i^/^)-3, 5-i<?=^hn-^:/XT5K, 2. 2-^;^ 
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•7zr,=./\y-l-(2, 4, 6-^y^/T>'7:n^/^)tK7i^/^. 2, 2— ✓'y^ai^/^-l-O, 5- 
i;?iJ^t3n-2, 4, 6-hy^/T>'-:7ai^/V)t:K^v^/V^ 2. 2->?'7ai^/^-l-(2, 4, 6-h 

5-i/:7yU;^n7cn^y^)t:K7v'/^. 2, 2-v^73i^/V-l-[2, 4, 
-(p«h=3ri^;^/^^}<=^/^)-:7a:=/U]tK7i^/^x 2. 2-i^:7ai=7Wl-(2, 4, 6-by><>( 
hy7>/P';^-n^^7^;^/U:7;*-— 7l')73i::i/U)tK7-^*/I^^ N, N-Z^ya^=^/U-3, 5—:^^ 
na-2. 4. 6-hyi^r>':73i/— /V-tF^v^/W. 1, 3-bis-(N, N-v^73i::^>'Wt:K9 
v>/^)-5-i^Dn-2, 4, 6-hyv^T>^^:/i/'-/V, 1, 3, 5-by><.(N, N-v^^'in^ri/Pt: 
K7t^/^)-2, 4, 6-hyi/T>'^>')/— /V, 1. 3, 5-hy>^(N, N-v^:7;ii=:/Pl:K7i^ 
71^) -2, 4, e-hy^bn^^-v^— /W', 2, 2-i^-(4-t-;^^f^/i':7ai=/v) If^y/wtK^ 
i^/V, 1-I::'i5'y/W2. 2-i^-(t'>'rcri/W/W(4))-tK^v^/^> 2, 2-v^-2— 3^:7^ 
/u-l-fc-i^y/v-tK^v^/i'. 1- (1) /v-l-fc^iJ^y/^-tK^v'/^. 
;^7/W^y— /W 9-^/P(2, 4, 6-hy=^hn:7ac=:/l') T^K>>*:/, 2-(4-:7/^:^ci73i 
^/V)-2-'7ain7Wl-(2, 4, 6-hy^hn>'3i^/U')tK^i^/Vx N-^ji=/WN-(4 
-hy7/V:^n7<^/W7:n=/V)-N'-(2, 4, 6-hy^hn--:7ai^/V) tK^v'/^. (3- 
iJ'na-j^/W^y— ryW)-(2, 4, 6-hy::^ha73^^yW-r^Kyv, 
N-tVy>'1^3, 6— ;^:/n^:;&/W^^;?/V, l-t:°^y/W2, 2-tf>^-(4-p«h^v^;&/1^3!i^' 
c:i/V-:7a::::i/V)l::K7v?/V'xP, p ' , l-i^:7aiC::i/W2-t°^y/l^tK7 
e^/V. N'-"7m=/V-N'-^Ty— /l^2-^/V-N-(2, 4, 6-Hy^hn-^^^/W) t 
K^v^/l^, N'-^:/y^Ty— /W-2-^yV-N'-7ai^/W-N-(2, 4, 6-hy^hn-:7 
3ic::i/V)fcK7i^/K N'-^>'y:^-=3{^i^y'— /W2-^/WN'-'7airi/l^N-(2, 4, 6- 
hyrihn-^oi^yW') tK^^^/V-s /V-9->r/^(2, 6-i^^hn-7a;^/V)-T^ 

K^i^. N-;!7/W^>*'^/^-N-2, 4, 6-hy^hn-5-i!'nn^ai=^/VT^=/^^i^;;&/^ 
, 9-T^y-N-(3->'Ty-2, 4, 6-hy::^hn7;ii— y^);57/l^/^v^/V', N-;&7W^y''- 
7P-9->l'/W2, 4, 6-hy^hn-3-tr^yv^y-T:=^y/^ ;!&7W^y'-/^-9-^/l^(3 
-^/l'7;*-y:/-4— ^71^2, 4, 6-by=hC2-:7ai:::^/V')-T5=^/V'. N'-^^^y^^^-^ 
/W2-^7V-N ' -^'ai— /W-N- (2, 4-hy — hn-:73i:=:/W) -llh''7i^/Wj:t'^t^ 

[0097] ^ (3) <Dt:K7v^>'W7v?;«7/K^^*LV fi. 2, 2-v?73i:=i/V-l-ft5'y/>fcK 
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. 2, 2-V"7ai.=^;V-\-{A-^yT 6-v=^hci^ji^7V) tK^v^/l^> 2, 2-v^:7aL 
^/k-l-(2. 6-v'^hn-4-^h^v^;&yi'jj<— yW->'a^^/W)tK7>^/^. 2, 2->^>^3i 

1-(2, 6-V^::^bn-4-;^>'^7;^-7ai=:/P)l:K7v'/W. 2, 2-V?7ai::i7W-l-( 
2, 4, 6-hy->TV:7ai=/U)tK7v^/^, 2, 2-v?7ai:=:/l^l-(2, 4, 6-h!Ji/r/-3 
. ^-J'-7?V-:^n-7aL:=-)V')\lY^V'fV, 1, 3, 5-hy;^(N, N— i^7^:=^/H;K^-^/^)-2 
. 4, 6-hyi/T>'--^^:^y''-/^. l, S, 5-hy^(N, N-v^7ai^7H:K^v?>'^)-2, 4, 6 
-hy=ha^:/y— /U', 2, 2— :^-(4-t-;e-iJ''5^/^>'3i=>'^)t'':5'y/WtK^^^>'^^ 

/W9-^7^(2, 4, 6-hy:=^ba:7ai=/p)T^Ky>'. N-7:ii=>'WN-(4-hy:7 
/W;rt3p<^7V->';c^/^)-N'-(2, 4, 6-hyc::^hn->' 31^/1/) tK^v'/l-, \-\f^^)?V 
-2, 2-tf;^-(4-^h=3{^i^;*/^/i<=/w->'3i— /^)t:K^v=>'^^ P, p'->'x>'w:7^-l, 1 

-^^^^=.)V-2r-\fi7^)jiV-\lY'7^^;V^ 9-T^y-N-(3-i/Ty-2, 4, 6-hy::^hl3:7 
ai^/V);^7/W^v^/V;fe^-efe«9, $p5tCi5ff^U<f*. 2, 2—:;^'73ic:^/V-l-fcfi5^y/HiK9 
v^/l^, 2, 2-v?-7^^7^-l-(2, 6-v^^hn-4-:7/V;^n^^/V:7rn^/V)tK^v^/Ws 
2, 2-v=>'3^=^>'l^-l-(4-v/T/-2, 6-v?^hn:7ai:=^/V)tK7v=/W. 2, 2-v^:73i::^ 
/V— 1-(2, 4, %-Y^yyTiy-7a^:^;v)^cYy^Jj^^ l, 3, 5-by;^(N, N-i^^ctn/v-t: 
K7i^/V)-2, 4, 6-hy^^Ti^^>'>^— /V. 2, 2->^-(4-t-:t;J'^/W:7jin7W)fc°i^y 
yHiK^v^/^, :;^7/W-<y— /l^9-^/V(2, 4, 6-hy^hn:7ai^/k) T5:Ky^^^ N-^a:^ 
^/V'-N-(4-hy7/V;rn^^/i— :73i^/V')-N'-(2. 4, 6-hy^hn-:7jic::i/v)t:K 

#tc$f^b<j*2, 2-v':73i=./v-i-fcvy/vfcK7i^/ve$>So 

[0098] ^ (4) (^tK^v^^^fk-^i^O^Hrfrfi^jfeM^bTt*. mTUif., Y^)-y a^^^jVMY'y^yl^ . 2 
, 2--':^7^::^/V-l-(5'-:7ai— /U'-m-iJ'— 7rii:=^/^-2'-'l'/^)tK7V?>'. 2, 2-v^ 
7a:Zi/V-(2-^hC3-73i^/WtK^v'i/. 2, 2-V^7ai=:/V-(2. A-i/=.YX2-y :jl=:. 
/W)fcK^i^>'. 2. 2-v^7^:=^/Wl-t'^y/WtK^i^:/, 2, 2--y'7:^=:-)V-\-{Z-^ 
na-2, 4, 6-by:=^hn-:7ai:=^/l')tK^v^>'. \-\.2,-{.A-=^)V7^^)z=.;V)-2, 4, 6- 
hy:nhn>':ii^7^]-2, 2— :^:7r.i— /l^-tK^v?^', 2, 2.-V'yaL=.;V-\-{2., e-v'^h 
ci-4-7/^;rci7<^/V>'3i:=^/WtK^v^:^. N'-(2, 4-v^— hP-6-hy7/V:^np<f^ 
fV-y^=^)V)-t^, N-v^7ai:=^/UtK7v'>'^ 2, 2-v^7ai:=:/W-l-(4—>T/-2, 6- 
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i;?riM37ai^/U)fcK7v^>'. 4-(N', N'-v?7:n^/^-tK7v^y)3, 5-v?^hn-^ 

tK^v^:/. 2, 2-v^73i^/V-l-(2, 6-v=^hn-4-^h^v^;?7>'U^::^/^-7^^7l')t 
K7v^V^ 2, 2-v^>'aic=:/Wl-(2, 6-t^:=^hci-4-;^/U:7;^— :7ai:=i/^)fcK7t^i^^ 2 
, 2-v'>'3i=/Wl-(2, 4-i;^=^bn-6-;^7U>';*— 73i=/l')t:K^:^>'. N-'>^ci^ 
^v'/^-4-(N'. N'— :^:7ai:=^7HiK^v^/)-3, 5— :^^hn-^>'Xr5;K, 2, 2-v^y' 
:ii=yV-l-(2, 4, 6-hy>^r:/7ai=/V)hK^v?>'. 2, 2-v?7^:=^/^-l-(3, 
i?'nn-2, 4, e-MJ^/T >'-:7:Eri/w) tK^t^:/^ 2, 2— >;^'>'3i:=^>'P-l-(2, 4, 6-WJ 
v^TZ-S, 5-^;^>'>'W;rn:7ai:=:/V-)tK^v^>^. 2, 2-v^:73i:=^/P-l-[2, 4, S-MJ;^- 

(^b^i^;i7/i-^'^7i/)-:7^:=i/w]fcK^-:^^. 2, 2-v^:73i^/^-i-(2. 4, e-MJ^^i^Ch 
y>'/l';^i=i;<f^/^v?>yk7^:=^/W)73i:=^/V)fcK^v»'. 2, 4-v^i^nn-6-(N, N'-v^:7 

-irJy^^^fVMY'y-^A^i^^^—fV, 1, 3, 5-hy;^(N. N-v^-7ji^/vtK^v^7)-2 
, 4, e-byiyri^^v^^— /V. i, a, 5-hy;^(N, N-v?:7^n7^tK9v^y)-2, 4, 6 

-hy^hp^^^i/— /W, 2, 2-v^-(4-t-;^i^^/W'7^::^/v)t:°^y/vtF7>^v, 
y/V-2, 2-v?-(t'7ai:^/W>'l^(4))-tK^i^i^, 2, 2-i;^-2— :h>'^/W-l-l:Vy 

-9-^/V(2, 4, 6-hy::^hn^rc^/V)T^>', 2-(4-7/V;tn^jir^/W)-2--7^c^7P 
-l-(2, 4, 6-hy^hn7:E^/V)tF7v^>'x N-7ai^/l^N-(4-hy7/^;rn7<^/W 
->^3in/^)-N'-(2, 4, 6-by=hD-:73in/V)tK7^:^>'. {:i-^xixi--)j;V/^:/^jV 
-9—{/^)-(2, 4, 6-hy=hn-73i=/P')-T^>'. (3, 6-i^^i3^-;^;7W^y— /V-9 
— r/^)-(2, 4, 6-hy^hn-:73ir::/l')-T5>', l-t°^y 71^-2, 2-K';^-(4-^h=3rv^ 
;^7lx7K:=^/U-73i:^/k) bK^V^^^s p, p ' -V^x?./U:7;i— 1 , l-v?:7ai— /P-2-t:°i:'y/l'- 
tK7-:^:^^ N'-:73i:=/V-N'-'^Ty'— /W-2— t'/V-N-(2, 4, 6-hy=^hn-:7ai=: 
/V)tK7^^>'. N'-^>'y^ri/— /V-2-^/l— N'-:73i=/^-N-(2, 4, 6-hy=^h 
n-:7ai:=^/^) tK^^/>'. N'— <i^y';e-^-y-y— /^-2-'ryi— N'-:7^:=^/WN-(2, 4 
, 6-hy=hn-:7ai=7W')tK^v'>'. yP-9-^/^(2, 6-v^^hn:7^:=^/k) 

-T^>'. 7W9->r/K3-:^cin-2. 4, 6-hy=^bn-:73ic=i/WT^:^, 3-( 
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:^7/w^y— /v-9-^/i— T^/)-2, 4, e-hy^ha — ^:/y'r^hy/u^ ^fx,^^./^,^^ 
-4/\^-(2, 4, 6-MJ^hn-3-t;°^y>?>'-l-^/V- 73iriyU)T5:>', ;?;/W-^y— /V- 
Q-'fyW- (3-^/1^7;^!; ^-4--f'7V-2, 4, 6-hy=:hn-:73^^7W)-T^>', 2-(2, 4 

[0099] ^(4)^^fcK^i^:^^t:'^^^<^$f^LV^^^!l^b-Cfi. 2, 2-v^7ai=:/W-l-t:*'^y/PtK^ 
v^^-, 2, 2-i^>^ni=^7^-l-(2, 6—::^— hn-4-v'/V;^ci^5^/V>'a:=/v)tK7v^>'. 
2, 2-i^7^=/^-l-(4-V^Ty-2, e-V^— hcz>';c:::^/l')tK^v^>', 2, 2-i^:7^:=: 
/U-l-(2, 6-V^:^hn-4-p<h^-^:;{7/V'7}?=/W->'ai=/l^)fcK^V?:/, 2, 2-i^:7a:=: 
7l^l-(2, 6-i^=^h^-4-:^/l^y:t-:7=^=-/^)l^h'9i^l^. 2, 2-i^:7ai::i/U-l-(2, 
4, ^-Y^yyT^yy :^=-fV)\iY'7V':y . 2. 2-V'y:r.=.;v-\-{2, 4, 6-hyv^T/-3, 5 
-'JyMx2y:jL=.;V)\iY=7i^y, 1, 3, 5-by;^(N, N-v^>'ai=:/H;K7v^y)-2, 4 

, 6-by->r>'^>'y'— /i^^ i, 3, 5-hy^(N, n— :^:7ai=/ptK^s^/)-2, 4, e-by 

rihn^^^y— yw, 2, 2-i^-(4-t-;r^^'^/^■73lrl/^)t:''^y/^tK7v^>'^ 
/W9-^/V(2, 4, 6-Y])=.huy:x^=^/V)TVy. N-'7j^^/V-N-(4-hy7/^;tn7« 
^7W7ai^/W)-N'-(2, 4, 6-hy=-hn->'ai=^7V)t:K^>^>'x l-t°^y/V-2, 2-lf 

;^-(4-p«b=¥^^;^7/w^^/W7ai^yV')tK7i^>'^ p, p'— 1, i-V^ya:^^ 
;v-2-\^^]);v-\iYyZ>y, 3-{^;v/<y^-'/v-Q-^jv-T^/)-2, 4, 6-by^hn- 

^yV=i.Y^);VfiL}£X--^^. $e3(C0^b<{i. 2, 2->?-73z::i/V-l-t°i^y/l-tK^>?>'. 
2, 2-v^7 31^/^-1- (2, 6-i^=hn-4-7/V;^-n^^/^7ai^/^)fcK7v^:/> 2, 2- 
v^:7:izn/wi-(4— >T/-2, Q--J=^Vnya^=^;V)\iYy-^>. 2, 2-i;?73iri/v-i- 
(2, 4, 6-hy^xT>'y^3:^/^)l::K7v^>'. 1, 3, 5-hy;5<>(N, N-v^^^^i^yVtK^v^/) 
-2, 4, e-hyv^T^^^-y— /l^, 2, 2-v^-(4-t-:^-i^^yV:7aiz:^7P)t°i^yyWtK^v^ 
;i&/W^y— /W9-^/k(2. 4, 6-hy=^hci73::::^/P)T^:/. N-73i:=:/^-N-(4- 
V^)y;V:^X2;^'^;V-yaL=^jV)-N'-{2, 4. 6-hy=^bn-:73i:=^/W)tK7>^>'5^ce^*"e3b 
9^ #fC:^^U<f*2, 2--Jy:y^=^;V-l-\f^V7V\lY=7-J>'-^^^, 

[0100] *fc. ^ (1) <D\iYy^J^^\^y\^ti^\^'St.x:^^ (2) (D\iYyi^>'it^i^(D^(Dtti-~m^\ ^mt 
UTf*. ^tL^'tuTia^ (5) (6) T'^$tvS>f b'^i^;6S^tf ?>tLSo 
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[0101] WbiT] 



N- 



O 
II 

-N— C- 



(5) 



[0102] [^bl8] 



>-N-C-R' (« 

r2 
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[0104] mms^mmn'mi'ifcn^m{ixhox-hx<. mmrnxm^^fix^^xh^tat 
mm^x^-^xhx<^ m-Jik. m^^fci-i6^m'J!kx$>^xi,x\^\ ^fc. mmmmmn 

m^^m^i-imm^xm^^tix\^^xh^fz.i'xmmmxh^xhx<. lo 
&^±(Dmm. mm. mm. ^^m. y^-, :^^m^tci-iy^ti^'^m'^^^A^x\^^xhx 
v\ mih'r2^->/^mn^mm^tm.^m}^vx\^^xh^\,\ :=^ht3S. :=hnys. > 

T/m. T^/S^ -r^/S. T:/£, Tv^/i^S. T;^^ 

. mmmm. ^mmm. ^^vi^^m^f-. tKn^i/yvs^ ^hns. ^hny^, vr/s 

^ T^/S. Ti/M. :iJ/i^^^/\^m. Ti^/vm. r;v^^-y 

•fy )Vif^=^;v^, ry— /v^e-^v':^/^^'— T/v='=3f-^^g^ xy— 

[0105] ±15^(5) <^^(6) R'isxxj^R^(Dmtvxit. »^i.<nmmmm. ^^m^. 

:^/i^^=^/v^, ;&/^7}<drV>'kfi, Tv^/vS. T/V3^v';^;>'W/^<— /wS. ry— 
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[0106] ^ (5) <D\i}^'^iP/u^i:^:fy/V(DMW-&^f^mt\^Xit.. M^iS. N— <:/y-i'/WN, N' 

*, N*-f;^-(4-=hn-:73i::^>'W)tK^i;':/, i-(hJJ7/w;rnr-fe^/w)-2, 
(3, 5-i/— 7"h^-:/^/vy^^/^)tK^v'/^. hy^>'y^/^tK^>^^/^^v';^^^. 1 
-73i^7l^t''^yyK^-(3)-yi^i7/^, 5-p«^/Wl-7^=^7V-3-t''7i^yK>' 
;«7/P, 2, ^-i:^:t^y-A-'7:T,=^;V-i\, 3. 4];^-^1^^^Ti/yi^>'-3— fyl-, 4, 4-v^ 
^^yW3, 5— :^:^-=3F-y-2-'73i^/^-l-fc°y)/y>^^/V, l-73ic:i/W4, 4-v^:3^^ 
7^t°^yyv?>'-3, 5-v?;^>'-yv^;^7/V, 3, 4-i/tKn-l, 4-v':^=35^y-3--7^^/V 
-2->'i$'^v^/^. 3, 4-v?tKn-3-(4-^hpy3i^y^)-l, 4-v^;t=¥y-2-7^yv' 
/w. l-xhy-y^/W4-^^/i-^7yy— /w-yv?;«7/v, 4-(l. l-v^^^/v^i^/w) 3 
, 5-v?:r=3ry-2->'ai=/V— 1, 2, 4-hyTyyv^:/. l-a-i5'5/W-4-7"hy-^^/W 
f^/yy— yW-^v^;i7/V, l-7^h^-y^/V-4-y^^/i">yy— /i^-y v^:^/^, 3, 5-v= 

:t^y-2, A-^^yai=^jv-i, 2, 4-hyr>/y>^>'7:e^;ds^jf fjtt'So 

[0107] ^(5)(^)fcKyv^/^yv?:;^7/^(^)^^*bV^^Jtb-C^i. l-(3, 5-v?c:^hn-<:/i/-r/w)- 
2, 2-v'y3ic:^/v-tKy v^/v. hy^yy^/WfcKyy^/vyi^:!^/^. i-yai^i/vt'^y'y 

HV-(3)-y-:^:^/^, 2, 5-i^^^y-4-y3i— /1/-[1, 3, 4];*-^1^>^Tyyv^i/-3- 
^yv. 3, 4-i^tKn-l, 4— :^;r=^y-3-yai=/W-2-yi?'yv?/U, 3, 4-S^fcKn-3- 
(4-c=^hn7zc:=:/W)-l, 4-v?;e-=^y-2-yi?7v^/VT*fe«9. $ibtC^^U<{4, i-y^ 
=/HfyyyKV-(3)-yv^:<7/V, 3, 4-i^fcKn-l, aL=-jV-2-y 

[0108] ^ (6) <D\lY=7^J>'it^m<D^W-^^^Mt\^X\t. mk.l't. -^:xy-r5/yTv'5/K- (N 
N'-v^yai:=i7W-tK^v?K) . l-(3, 5-v?^ha^>'y-r/V')-2, 2-i^yai:=i/V-t 
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3-;^-:/, 3-:73i=/^-[i, 3, 4']:t^'^i^ry^V'^^^-2, 5—:^:i->^ 4, 4— 

l-:73i^7W-t:°^yyv^>'-3, 5-v';:e->-. 4, 4-v^::n^7U-l-:7^-7V.-t°^i/yv?V 
-3, 5-t^;*-:/s l-yz^^-J^-l. 2-v^tKo-t:°iIi?'v?>'-3, 6-v^;*->', 2->'3i^/V- 
2, 3— ✓^fcKn-:7:^'7v'>'-l, 4-t^:t-:/, 2-(4-:=^hn:73i=:/l.)-2, 3— ✓^tKn-:7 
i^^v^^'-l. 4-^^::^-^^, l-xb7-^^/W-4-p<^7W-[l, 2, 4]M;T>^yv'>'-3, 5 
-v^;^-^/, 4-^^/^-1-7 2, 4]hyTy'yv?>'-3, S-v^;^-^, 4-7^^^- 
y^/^-l-(l-p<^/^-l-7;Il=^/^-:3l^/^)-[l, 2, 4]hyTi/yv?:/-3, 5-v^:t:/ 
. i-xb7-:/^>'W-4-:73i:=^/w[i, 2. 4]hyT)/yi;'>'-3, 5-v^;r>-. 1. 4-v^:7 
2. 4]hyTyyv?V-3, 5-v^;r>'J^e^>6S^t-fp3iX5o 
[0109] ^(6)(DtK^v^^^'fb'a-i^(^$f^LV>'0riJi:bTf*. l-(3, 5-v^::^hn^^y'-r/V)-2 
, 2-v^:73^r=./k-tK7v^>'. hy^^-y^ymK^v^^-x l->'ai^/^-t:''^yy>^>'-3- 

3-7nin/k-[l, 3, 4lyi-^-^i^Ty^])i^:^-2, S-v?:^-^'. l-^'ai^^yV-l, 2- 
v?b:Kr3-fc;'yy>?:/-3, 6-i^:t>. 2-'7zr.^;V-2, 3-v^tKn->'^7v^>'-l , 4-v' 
2-(4-^hn:73^n/i^)-2, 3->^fcKn-:7^7v^>'-l , 4-v^;r^/^^^'-e$)'9> ^ 
b(c0^L<{i. 1-7^— /V-t°^)/yv=>'-3-;e->', 2-i^t:Ko-l:°y 

[0110] ^(1) OtK^-:^/l-^v^;^/l^STJ«^(2) c^tK^v?>"fb^^cOMt-ffi(?)^*U 
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[0111] [>fkl9] 



ill 





»12 



N— N. 



»13 



(7) 



[0112] [^b20] 



»11 



R 



10 




N—N, 



HN 




R 



12 



— R 



R 



13 



(8) 



[0113] r'°, r". R'^i-i. ^ti^'timm^TKmm^. mmm^. m.mm'f: mmmm 
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[0114] mmmmnm,^~^fcn^f^^xhoxhx<^ m^&xmm:^tix\^^x-h^fcn 
mm^xh-^xhx<. m'^-^fz.i-i^t^'^xh^x-h^\^\ mmmmmi-i 
i-D&>±(D^m. ^m. ^n. ^^m. ^-^mi^fc\t^'^x2^>m.^^^Ajx\^^x 
t>j:v\ m^mmmt.mm^xmm^fix\^xh^fz.nmmMx^^xh^<. lo 

r/X, T^/«, -f^/S. Ti/^. ;57/v;K=^yPS> ;57>'U7i<dr>>/i'S, Tv^/i^S, T/w^ 

. mfinmm. ^^m^. y-^n^^yW^^. tKn^r^WV^. -hnS, ^^hny^x VT/m 
. r^/^. >r^yX. r^Sx ;^7/W:^::^/kS, ;^/V'/J<:3rv'/^^. Tv-zV^. TjV^^-^ 

[0115] _b|S^(7) t^(8) >t>. R'°. R"STJ«R''(Z)M^U-Cfi. ^*U<f±7Kmi^^. ^^il 
am^^, ^mm&. ^hnS, ;&7W7i<:=i7^S, T 

V/i^S. T/^=i=3rix;«7/^7K— yi^Ss ry— y^;e-^->;^7/u;J^'::^/^S, r/w=i^->-^, ry 

^tiR'\ r", SU«R"o^*L-^tttl^^T'fc5o rtL^><^)Sfi. SmST'Sm^tbT 
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b\^x\%. m^mm. ^^mmm. y^^^>'m^. tKn=¥v'/ws. ^v^m. ^h^ys. 

VT/S. T^/S. 'f^yS. r^/S, ;i5;/vjJ?^/wS. ;«7/V7K=3ev'/i^^. TV/w^. T 

[0116] ^ (7) <?5tK7-^=/W7>^;^7/KD;Srf*:6<)?fcM^UTf*. 'fiSJx.f^ . 2, 4, 6-hy7^=^7W— 
3, 4-i^l:Kn-2H-[l, 2, 4, 5]xh7t^>'-l-'r/V> 1, 3, 5-MJ;^-(p-i^i3n:7ai 
cri/l') 2, 6-v/7ai:=^7P-4-^>'^:7/P:^-n:73i::^yV:7^7^^v^/^, 2, 

4-lf;^^^— >'/W;^a73i=^/V-6-:7ai^/U7cii/W:?'v^/'^, 2. 4, 6-MJ;^x^— 7/^;^ 
vi-7:^:=.;uy:^;V^^J;V^ 2- (2, 3, 4, 5, 6-^>'i?:7/V':^n-7ai=^/V)-4, 6-v?:7 
^n/Wl, 2, 3, 4-xh7eKn-[l, 2, 4, 5]:7cn/>i?'v^/V, 2, 4, 6-hy:7^^yU- 
1, 2, 3, 4-7^H^t:Kn-[l, 2, 4, 5]7az/ViJ^'v?/K l-(4-^hn-7ain/k)-3, 5 

-V^7a:^7W-:7a.7Pyv^/l^^ Q-T^'V^'^^-Q^ ^\^2, 4-1^^ zt^^JUl , 2, 3, 4-7^ 

h7tKt3-[l, 2, 4, 5]7:ii/l'i?'t^/V', 3-^hn-l, S-t^^^ai^/W^^./U^^'v^/K 3-( 
3-f yt^/l')-l, 5-i^-73in/u:7ai7W^-:^/l', 2-^>'>^^Ty— yW2-f'yW-4, 
y=^=L/U-3, 4->^t:Kt:i-2H-[l, 2, 4. SlT^h^v'V-l-^/V, 1, 3, 5. 6-7'b^:7 
3i=^/l^yaL/uyi^/]^^ 3-(4-=-hn>'3i^/V)-l, 5, 6-hy73i^/V7a:/P^v'/P, 6- 

:^:3s^y7ai/wyt;?/U, 1, 5-i^?t^/V-3-(2-\^VZ^/V)-6-:^^yy3^/U^i^/i-. 1, 3 

1, 3, 5-hy:7j:::^/W6-^^=3f.y:7aiyW-^V?yU, 3-(4-^hP7ai— /V)-l, 5- 

[0117] ^(7)(7)tK7i^/^Vi^;57/K^^ff*LV^t?"!|<i:UTf*. 2, 4, 6-by>'ai=/V-3, 4-i;^t 
Kn-2H-[1, 2. 4, 52y^hyiy>'-l-4/^. 2-(2, 3, 4, 5, 6-^>i^y /i-^vi-y :c 
=-Jl-)-4, 6-v^73i— 2, 3, 4-T-h7tKcr-[l, 2. 3, 43^31/^^5^^;?/^, l-(4 
-=.hu-y:ji:=./U)-3, ^-^JyaLZ=.}V-ya^;V^V'?V^ 6-T:/h7-fe>'-9>r/i^2, 4- 
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i^y=ci^/Ul, 2, 3, 4-rh^tKn-[l, 2, 4, Sj^^^i/l^yi^/K 1, 3, 5, 6-rh77 

6-^^y^-3-=hn-l, 5->^73i^7U>':3^/ViJ?'v^7^, 1, 3, 5- 

hy:73L^/V-6-:*-=3ry:7a:yVi5!^v^/^, 1, 3, S-hy^'oi— /^-6-^;^-^y:7ai/v^v;^/W 
/.e^t?fcl9> $bt-0*L<«. 2, 4, 6-b!J7ni=:/l— 3, 4-i^tKn-2H-[l, 2, 4, 5 
lTh^i^>'-l-^/l's 1, 3, 5, 6-7^h773in/u:73i/U^t^/>, 1, 3, S-hy^air^/U 

o 

[0118] ^i8)(D\lV7i^>^it^!lli!KDMci$^^^mti.Xn. 2, 4, 6-by7:ii:=i>^l^l, 2. 3. 4 
-xh7fcKci-[l. 2, 3, 4]y'hvi^:^. 1, 3, 5-hy;^-(p-iJ'nn7ai:=/V)7"h7v^>' 
, 2, Q-iyy:^=-;V-4:-^^^d^y?V:i-X2-\, 2, 3, 4-7^h^tKP-7^h^v^:/^ 2, 4-^' 
;^(^-?— :77k;e-n:73i=^/^)-6-7ai:=^/V-l. 2, 3, 4-xh7tK^-7^^7v'i^^ 2. 4, 

6-by;^(/-?— :7/w^n:7:ii:=:/v)-i, 2, 3, 4-7^h7fcKn-7"b7v^:/, 2- (2, 3, 4. 

5, 6-^>'i5'>^yV:^n-:7ai^/V')-4, 6-v^-73i:::i/V-l, 2, 3, 4-7^h7tKn-[l, 2 
. 4, 5]7^h9>^>'. 2, 4, 6-hy^ai^/k-l, 2, 3, 4-7^h^tKo-[l, 2, 4, 5]7^h 
7>^:/. 2-(4-^hn->^:=^/U)-4, 6-v':7:3i^/k-l. 2, 3, 4-xh7b:Kn-[l, 2. 
4, 5]xh7v?V, 6-T>'b7"fe>'-9^>'l^2, a^=:-;V\ , 2, 3, 4-xh^tKn-[ 

1, 2, 4, 5]xh7>'>'. 6-^hn-2, 4-v?>'airi/V-l , 2, 3, 4-7^h7tKn-[l, 2, 
4, 5]xh7v^^. 3-(3-fc°yv'/l^)-l, S-v^-^ai^yl^^h^v^^-, 2-^>'>^^ry— 
/W2— Y/W4. 6-v=:7ai::i/V-l(6) , 2, 3, 4-7^h7tKn-[l, 2, 4, SHT^h^v^^' 
. 2, 3, 4, 6-7"h7:73;n/W-l, 2, 3, 4-7"h7tKn-Cl, 2, 4, Slv^h^v^V. 3-( 
4-::iha:73i:::^/t')-l, 5, 6-hy >'ai^/k-7'h^v^:/> 3-;^'^;V-Q-=^hxi-2, 4-v?'7 
cr:::^/!^-!, 2, 3, 4-7^h^tKn-[l, 2, 4, 5]7^h^v^:/. 1, 4-v?tKn-2, 4-v^7{ 
^>'l^6-:73i:=^/Wl, 2, 4, 5-7^h^v'>'-3(2H) 2, 4-v^p<^/W6-t°yv^ 
:/-2-'t'/Wl, 4-v^fcKn-2H-[l, 2, 4, 5]7"h^v^>'-3-;^:/, 1. 3, S-hy^ic 

:=^/>-6-;r=¥y-rh7>^>'. 1, 3, s-hyp^^/i^e-^^e-^yT'h^v^^', i, 3, 5-hy:7 

3i=/i'-6-^;r^y7^h^v^^. 3-(4-:=^hn:73ti— /^)-l, S-v'^in— /^-6-^:^=3f- 

y7"b^v^:/^£<if:0S^tfejixSo 
[01193 ^(8)(DtK^-:^>"fb'a'i^(^^if^LV>'e?!l^bT«. 2, 4, 6-hy73i=/P-l, 2, 3, 4 



wo 2005/009613 38 PCT/JP2004/010399 

-7"h7tKn-[l, 2, 3, 4]7^b7v^:/. 2-(2, 3, 4, 5, 6-^:/^5'7/V':^n-7a:^7U 
)-4, 6-v^:7^c^7P-l, 2, 3, 4-xb^tKn-[l, 2, 4, 5l^h^i^>. 2, 4, 6-h!J 
2, 3, 4-xh^tKn-[l, 2, 4, 5]7"h^v^^^ 2-(4-^hn-:7ai^yW) 
-4, 6-v?7a:=:/W-l, 2, 3, 4-7"h^tKn-[l, 2, 4, 5]7^h7v?:/. 6-r>h9-t> 
-9^;V-2, 4-v':7ai=/H, 2, 3, 4-7^h7tKt3-[l, 2. 4, 5]7^h^t^:/, 2, 3, 4, 
6-xb^>':ii:=^7l— 1. 2. 3, 4-7^h7tKn-[l, 2, 4, Sj^'h^v'^^. 3-^^/^-6-:=- 
hn-2, 4-v^73i:=^/l'-l, 2, 3, 4-^h7t:Ko-[l, 2, 4, SjT^b^v^^', 1, 3, 5-b 

i;:7ai=/^-6-;*-^y7"h7i^>'. i, 3, 5-h!J:73i=i/i^6-^:^:3f^y7^h7-:>>'^ce^*-^ 

fc!9> $b{C10^U<«> 2, 4, e-MJ^^i^yV-l, 2, 3. 4-xh7tKn-[l. 2, 3, 4] 
2. 3, 4, Q-'rV'7y:^=-;V-l, 2, 3, 4-7^h^tKn-[l. 2, A, 5]-7^h^ 
-^>', 1, 3, 7J^6-;*-:¥yxh7v^>'. 1, 3. 5-hIJ7ai=i/V-6-^;a-=3ry 

mt^hf^^u-^mtx^xh^mx^^o ^ti. 5s:(i)(^tK7i^/V'7v?;=57/vjstt;«^(2)co 

0. 0001 — 0^b<{tO. 0005—0. $?3lC^if^L<{iO. 00 

1—0. 3^/KD^ffl-efe6o 

[0121] ±iB'fb'a'i^<D2a^?s-a*L.T>ffiv^5^-a^(D^n^ti/<?5^ffl»f*. —ij(Dit^m 

^MZ.nVX. ^:fj(Di\:^m-ii^. ai^. O. OOl— O. 0^U<t*. 0. 01— 

0. 99^/1^, $bt3:^-^b<«. 0. 1—0. 9^/KD|5H-efcSo 

[0122] ^(1) <^)tK7v^>'V^i^:!t7/vS.tJ«^(2) (7)l:K^v^Wb'^i^J;!9;:^5S^;5*bil{ms^ 

;^c<ti>i«{i. umz.w^utMmxm\<^xhi:\i\ uw-t\jx\t^ mm^^^^^i^ 
-^fc. n^ir^m^^mit^m^(Dm<ti&mmm^it^'&xmi^-r^^th'^ 

[0123] ^(1) (^fcK7i^/w^i^:*/U'S.t)«^(2) (D\iY9i^:^it^m^. ttfficDS^&^^feHiJ; 
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hfh?>o ^^^X\ #e>ttfctK7v'Wb'^i^^PbO . KMnO . CrO fj:}f(Dmi[imi^ 

2 4 3 

#?ST. n.^Yyx^^^Kn\.xio—20BA{^/v)(DVho \z.ii<3xmit-r^^txn 

2 

-^tK7v^/V7v>;*/V'0$Sl5t;^&Oi¥^l-oV>Tf*. Tetrahedron, 13, 258, 196 
l.J. Phys. Chem. 65, 710, 1961. Can. J. Chem. 58, 723, 1980. Revue 
Roumaine de Chimie, 46(4), 363, 2001/^i*^#fi^-e#-5o ) 

[0124] :iF-^m\^^\i'^xmm\z.^m\^hn^m.itmMmh\t.^ {^{.i)<D\iY'7i^/v^'j-^ 
ti. a^<D^s. ji«#*i-~i6i^(D^S7u^<^v>-r^xT*feoTt>j;<. ^mmt 
^^<Dm^^mti.xi-ismmwMm3-i2mi^m-r^7tmxv^j:^m^>hmi'^ti 

TC^lE-^La, Ce, Sm, Eu, Ac, Thmxm^tl^y>"^ Mh'jnmXh^ . AMjumt 

Nb, Taxm^n^Ttimxhy). eMycmtvxn. jtrnti-^cr, mo. wxm^ti^ 

7tMX$)'0. 7m7iimtVXi'i. TC^ia^Mn, Re-t^^$tLa5n^T?fc«9. smyi^t 
UTfi. TC^IE-i-Fe, Ru, OsT'^$tl.57cm-t?fe«9. SMTumtl^Xi-i, TcmiE-^C 
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o, Rh. iT-^m^ti^^m-vm. lomycmtL-xi-i, tc^ie-^ni, pa, Pt-e^^;^ 

[0125] mi^^mit^mtL.xn. mne.m^^m7um(Dmw. im.im. mm m^m 
mm., mkm. T^mm. ^-^mm.. ^^mmmM. mkmi:i£) . ^^y^. 

mi\:.^wm-fhf\.^. wm^w-^r^^'rmm'^t\^x\-±. tKn^-^/v-, tjv^^ 

^^m^. Aj^^:=-/^. . H O (T3) . Jf:;^^'^:^, CN. NO. NO . NO 

2 2 3 

3 

btt^o rttb^Mib-a-^fi. m&h^^^it2m&.±m^^i^^xm\^^^:itti^x^ 
[0126] m^^mit^m(DMri^mtvxi-i. m^it. ^>'i/><.7"Wb'^«^<^^j^i-?)^. ^ 

^:^x:^^:^MJl>i>.. ^>'i^y^T>'MM'^. ^ly^^T-^m^^^vv, ^^■^^::^'r:^m-^ 

^^^•7a^/^-yY. ^4^>''if^'r:^mm.. ;^df^yV^'r:ymM.. V>'^>'i^:^T>m 
i^^ =iyVi^}>^i^i^:y(.y^i^^m.. 'eVzf'fy^>^^y^i^^m. ■^:y^i^^i^if:^'Tym. 

[0127] *yt. 5^i5'>"fb'^iifej(DM^bi:fi. ^jR^i5'>'> mit'^d'y. mmti^^y. ^mm 

i5'>'^^^yii7Ajfe^:a5^tfbti.5o 



wo 2005/009613 



41 



PCT/JP2004/010399 



[0128] *fci. ^V:fy'^^'{t^m(DmtVXii. ^m^V^y^:^. mit'^V^T'^y. mt'ev^ 

[0129] m^^m^t^mit. i^-mb<f*^j^-^-rfcoTt><};<> ^mm^tmm^m 

2 2 

o . sio XAi o . Tio . zro . Zno. mm^^v^-^. ^m:tiv^^. ^^y^±. -\i 

3 2 2 3 2 2 

mt\.x\-i. <d:j^(Di[&wmm(DmmKm\^^^uw:ijm. mk.i-t^ mmm. ^mm. 
^ttm. ^/7]^^jum^^m\^^xmmi-^^t-d^x%^o ^m^^(Dmwmi-t. 

IMMW^MI^X, 0. 0001—0. Sma^flSx ^^b<{iO. 001-0. 5fi»§|5. ^hiZ. 
0*b<«O. 01—0. 3a»§PT'fcSo 

[0130] mit^mm<DmmmKmvxi^. s.mmmi'eyvizMi.x. as. o. oooos-o 

. S^/V-. ^Sf^b<fi0. 0001—0. 4^/1-. H}J:^if*U<f*0. 0005—0. 2^yK^5® 
[0131] ^ (1) (D\iVyZ^jUyi^jU/URXJ^^i2) (D}iVyi?>^^[:^mXVfj:^m^^bmittl^{> 

mymti&mm=99yi-iy99. 0*b<f*9o/io-io/9o. Ht-0*u<{* 

80/20— 20/80(7)f5ffl-t?fc5o 

[0132] :^^mx\^^mm'^mitn. mmmiERx:^}t^m^[:.^m^mm^tm^^mii989 
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. T/VxtK^. ^Mt-^^. ;^/w*V^^. :^7/^7}f^7k 

> m.wmfii)£^mhf\.. r^-ymt^h\i.. ^yyymm. =-v)}vm. -^^^yj^m. =-y^ 
, tKo^^s-v/i-s. =hcis, =.h^ym. ixT/s. T^/s. -r^ys. r^/s. 

[0135] mY.i\mm.(D^'i/^mh\^X\X. -fviy<y^ n-y^^-. -ryy^^-. n-'<>'^>'. n— ^ 
^f-^', 2-7<^/v^>'^:/. ^-;^^;v^y^>, zfu'ifu^y, l-zf'r^y^ -ivzfy^^^ 
•f^-ya:.^, y{Vf\^>^ X-^^y'r^y^ l-^=ar-fe>'. 1-^:^7" S-^^/V-l-T^'v" 

i|^fliflS:^j^'fb7Kl^> 'y^xi-0''^y^ ^y^xj^^-^y^ ^y^n^-f^y^ ^y^n:^^^y 
^ ;^'^jvy^ti^^'^y^ :x:-=f-jWy^n^^^y^ y';^'^;vy-^n^^-^y^ ^un-yi^n 
^^"^l^. j^Jh^i^ixj^n^dri^^-, -y-i^n^yrly. ''y^^n^^-^y^ -y^xi-^C^j-y ^ 
^y^xi^y^i>:r,y^ -y^xi^^^^^:i.y , -y^fxiHr^d'-J^^^y. ''y-y^n^^^-y^l^ ^ 

if:/, hyu^:^, ^i/u:/, zi^'^jv^y'^y, z^x^yf/v^y^y, ^:^y, :A=f-uy, ^/-p 
[0136] T/U=i—>>l^(DM.i^mt\^Xl-i. T^^y—zl^. n-:/n/-^/— /U-, -ry:?'^/-? 

y—ji^, n--f^y^ju, s-y'^y^^u, t-z^^y—zu, n-^i^^y—iv, n-^^^y 
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^-^—fv, x-^zf^-r—fv. i-y-r-r—/^. i-'f:^'r—/i^. 

^yW'^hV. :^'=f-jV^xi\f;V^Y^y^ p^^/WyT^ntVV'Jrb:/, :^=^;V^^jV^Yl^^ 
>'Wy:^"^/^^h>'. v^i^n^^-^y^-, v^i?n^drf-y>'^ i^i^nr^iJ'^yv, v'i^nKy^ 

y^yyzcr^^ -fxi\^:t'7a^j^^^ ^^^^/ya^yi^^ 4-^pnT-feh:7aiy'^ 

[0138] ryl^lS(0:i.^^!j^b-r{i. >?ji^/VJi— T^yl^, v^y^ntVW^—xyl^. iy^y^^ 

[0139] T^l^-^co J.|$:^J^L-C(4. ^^/l'T5>', v^^^/i-T5^. hy7<^/WT^^, ^^yl^T 

v?ji^7PT^>'. hy^^^/vT^:/, ^ntVvT^^. ■i;^:/afcVvT^:^> hy:/ntvw 
zf'f-^vrv^. r])7i^rv^^ i:^T3;vr%>. v^)T^)j\^T%'>'f^^(DmWimrr%y. 
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[0140] mm^\:,^illb(DM:W-mt\^xn. ^^^^^^Hr—iv, l-^az-^V^;^ 

X-^^^^^-^—zV^ X-^^^^y'^'t—fV^ 

t°^y>?^, ^/^7}Ny>', ^r9—jv, AX-^^—zv, fc°y^v^i/. i, 3, s-hyrv^:/ 

[0142] rixP5SJ^:S««^mb<f*2@i^±d^b/c^5^^^i:L-C^ffl-r^::^;ei5T't5 
[0143] Jc*3V ^-CfiS^£:SK^bTT^>'^;a W^bv 

[0144] :^mMxm\^^hn^Tv^mti.xi-i. m-r^>'Rnm~T^>'tmt.i.^\ m— 

So 

[0145] ^(D J;9^ce^-T^v^^bT{i. . TIE^ (9) Xyr^^Mm—TV^t^mifhth 



wo 2005/009613 



45 



PCT/JP2004/010399 



[0146] [>fb21] 



R^— CH— NH2 (9) 



[0148] /^ib\ ±^(Dmmm&ti.xn. maxn^m^ucDWimRxj^^^mmmmt 

^^l^m^ ^^u^l^m^. fcKndf^yy^S, :=^hn£, =ihnyS. i^T/S. T^/m. -f? 
nT/v=3r/wS. T/w^/w^;^X, TU— ;5^/v:7^^ 

[0149] ::(Dj;5^cell— T^:/tOMibT(*. ^^/vr^:/. :t^/V'T^i^. n-T^ntVPT^^-. 
n->^^/VT5:/> n-^^-^/PT^:/. n-^^i^/UTV^. Ti-^Zf=f-;VT\>'. n-:^^ 
'f-;VTV^, n-/=-;VT%>, n-xi//VT^>', 'fy:7'DtV>T^V, >(yf'f-)VTXy^ 
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TV^. l-}^^/V^>'iy;VTV^. l-y:^=^/V:^^/VTV^. s-T^iy^^/^t"!;^^^. 
l_(4_^nn:7ai=/U)3i^yUT^>', l-(3-p<h^>'7^— /W^nf^/l^T^:/, l-(4- 

[0150] :$:^0j<7)^<bM^<z)#^ET. m-rv^%:^^^mmtmm^'^xmitR}t>^n 

[0152] ['fb22] 



L OH 
R^ 



(11) 
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[0153] UW] 



R^— CH— NO2 (12) 
'2 



[0154] ^^(DR'^XXlR^i^^Mn±ni^i9) (:ioV ^-C^abfc^^ilWlCT-&^o 
[0155] :L(DXo^j::^^-yMt^^tVXii. Mik-it. /i>yWi>.T/VxtK:r=3f-^>A, T-fehT/l^ 

v^iJ7n^dr-tj-yi^;^driyi^^ V^nK-7^;^/V;t=3f->i=s. -^^/XT/l^xtK^rdrv^A 

l-:=:hn^t?'>'. l-=hn^>'i?:/, l-=^^^^dr1^>', l-:=:ha^7°;?'V, l-:=^ht3:7' 
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/V)-l-:=^hnac^>', l-(2, 4r-i^^X2uy::^=:.;V)-\-=.VxiaL^^^^ l_(4_|,y-7y^ 
;*-a7«^/W73i:=^>'W)-l-=^hncn^:/^ l-:7aic::i7^-l-:=ihn:7^cix-?>', l-:7ai:=^/V- 
2- (4-7«^7l'>'ai:=i/l') -l-=ho JCiS'^-, 1- ( 1— :^:75^7^) 

[0158] ^fc, M-T$>-i:LT(i. T5/S{c-o<Z)S^£d5|i^U/cti(7)i?fooT, T^/ 

[0159] z.o:>^ofj:mr.rv^tL.x\-t. m^\t. Tis^(io) 'x:7T^^tvbm^rv^t^m\fh 

[0160] [>fb24] 



R^— CH— : 



H 



(10) 
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[0162] Tie jb\ ±^(DmmmMtvxi-i. $^mxn^m^a(DmmAxf^j^um^mmmt 

^/WS. ^^o^^Vig^, tKn^->/^S, ^hnS. =-Yx2y^^ ->T/S. T^/S. -T?: 
dT/i'sSr/wS^ p«/v;<7:7^hS, T/w^/U'^^;^-^. ry'->'^^;^-S^ ^/u:7^=: 

'j;'9^issf ;ji^b5i{m^2m;d55:v >{:i5^'a'bTS<^?f^^bTv ^^s^-a-t^i^^^u-cfi 

. i/:^'n^>'i?>'^. •'>'i^n^dei^>'^, v'i^n-.:?'^^'^, ^y^^p^^ftt^^M.. 

^f*b<«i-i5-efe5o 

[0163] r(^<};5?^Cll— T^^-tUTfi. rnTmrn, N-v^p«^7WT5>'. N, N-i^oi^/WT^^ 
, N, N->?(n-:7'nt:Vl^)T^i/. N, N->^(n-:/^/WT^>', N, N-v^Cn-^V-^ 

(n-:^-iJ'^/V')r^:/, N, ^^-'J{n-^^fV)rVy^ N, N—^^ (n-x i^/l^) T ^^-^ N, 

N— :?-^ytvvr^>', N, N-^y::/^/PT^:/. n, N-v^(sec->^^7i')T^:/. n-^ 

N-^:^v^/VT:^y>', 1, 2, 3, 4-xh7fcKci=3f-/y^^. 6, l-^^'f-x^y^yz^^-y-X 
, 2, 3, 4-7"h7tKn>fyde/y>-, i^uVi^y, 2-;<^/i^\^u]}i^:y, 2-;«7/W7K^hdri^ 
If ny^:;^^, 3, 4-i^>h^r^/fc°nyi;?v. t'^y^;*:/, 2-^f^/n:°^yv?:^. 2-;!&/u-7i<p«h 
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[0164] :i^mm(Dm^mm(D^^r. mr.rv^^^^^iikmmtmm^'^xmimm^n 
[0165] mr.rv^tL.x. ±ti^(io)x^^ti^m~rv^^m^^rzm^ia-i. rm^ii 

[0166] Ut25] 




[0167] ^4^(^R\ R'idXUR'i^^fl^tlAim^dO) K-D\^^X'^m\^fc.(DtmCX^^o 
[0168] ^(DXots:=-hv^>it^mtVXl-i. m^ii^. N-p<^y7^^^p<^/^r^^^N-;rdrv-K. 

^Ui^v;?;t-^v^-3, 4-v'tKn^y^yy>^N-;t-=¥v'K. 3, 4-v?tKn-l'y=35^yy>'N- 
;r^r>'K. 6, 7-^^V':^v^;r=3rv'-3, 4-v^tKn-fydryy>'N-:^-:3ri/H\ i-b°ny V 
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3, 4-v'^h=3r:X-l-t°ny:^N-;r=3f-iyh% 2, 3, 4, 5-7"h7tKnfc'i;v^:/N- 
;r^iXK. 2-^^yW2, 3, 4, 5-^h^tKnt°y v^:/N;?}-=¥i>H\ 2-;^/V'>i}^'p<h^V-2 
, 3, 4, 5-7"h7fc:Kol:°IJv;?:xN-:^=3{^i/K. 2, 6-v?^^/V-2, 3, 4, 5-7"h^t:Knt° 

[0169] *^0Jtc:*3ttSII-r5^<^)^'fkS^£?^{c*5V >-C. ^j5fe^T'fc-5=bni>''fb 

[0171] ^mmmti:^:. yt^h:ym-^fat.^:/}^h>^(D^mi^m^M^u ;*:^0J^^^3v^ 

::s^9^^^(n>=-V^{C-^m. ^~^:^'f-f\^:^—'r;V. ^J':sL'f-)V:x.^^jV^ t^^y:/ntVl':3i— 
T^K\ TirhT^K. v^p«^/^^/^AT5:K\ >^^^/l-TirhT5H\ v^^^/l-TirhT^K 
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T-feh^hy/V, -<^:/-hy/i., T^VmtVX^ v^pf^/l^^yl^i^KT^K. i^^^/WT-fehT 

[0172] ±m^-rii:i(Dmmth. m&hv<mm&^±7!)>ibfj:^M^!mt\.xhmm'r?>^t 
[0173] ;^c^0j<7)m^ii^;^?:^^T(*. mimm(D^^r. ^jt^mm^^^'^mmtmrn 

. Wj^^. ¥05^^, ^^^7'£t'(D^^o;^^t::<tt9tT5wt;a5T#Sc ^^^^^^ 

^T'fflv^p,tt5o ^^'^mm^m(Dm^t(Dm^mtvxm\^^^m^. m^m(Dm 
-iimm%(Dmmxm\^^^:it7!)>x^^j(i\ mmmmnRjt^mmmmm^th 

m^^^^^L.x\^^^m^^i^m'^(Dmmxmm\^x\^^:Ltt)^ii^^mxh^. m^it. m 

(20MPa^T) J^*5V^-C, ^^^5|^®?^'^WM#:^?^+@i:^M$-ti:5;^fe;a5$f^LV\ 
[0174] rcD^, SJ^;:mrt(^^i:LT{i> ^^yx.fi. mm^^i^^t^mflscD^-a-^^r^fflv^-C 

^nwt(Dm,^m.i$^^mm(D±j±Kxm'^i^Rit^^'^tn'£^\^\ s^smf^<^^ 

iiSx 0. 1— 20MPa. $f^b<«l-~10MPa(7)^HT'fc'5o 
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[0175] ^^^mm^m^i$^(Dmm:^mt\^m. mx.it. ^^v^mm^mnp^^^it^ 
[0176] R}tsi^x-oxmm^^^^^v^mm(Dmm^'r^fcmcn. mMM(D^^mm^^ 

[0177] ■^mM\Z.^n^^]l^smm.\-t. iiSO-200'C;55^^L<. J:>9$f^L<{*40-180 

*'b$f^b<«60-160°CcD^ffi-e=fT:bt^ao USS-r^SfSl-^jJ^S^i^ 200°C 

[0179] s^&^^i^f*. s/^^^i-a-^^^o^bw^o^^. M;tfi. mm. istti. itjg> s 

■So 

[0180] m^. if-^m(Dmitfikm:m^^^mtKj>i:^(DBL)^Mm\^-^^^x. ^>^u^^i^ju 

rV^tmm7!)^hZ^i!^r2^^^/>^^i^J^%:mi^ir^RJt>^mi^t^xnm^^ 

[0181] ^^m(Dm^mmXh^^il) <DtK7i^7l-7V^;&/^. •eaJX.f^. 2. 2-V?:7ai=:/V-l 

ho-H, s-H^j:t^(Dm^t>h7i<mm^^B\^m^. nm'r^yi^:fjj^m^m^^ic 

-^X.5o DPPHi#f*2, 2-^«?:7ai=^/Wl-t°^!;/H:K^v?^(DPPH 



wo 2005/009613 



54 



PCT/JP2004/0103!»9 



m^nx\^^^im^ii. can. J. Chem. 39, 1588, 1961 ^^#^)o ^^0^#f* 
. r(D<t5^.eSJ^^^I#tt;iSfca^(l)otK^i^y^7i^;^/^^^^^i^m^#^£T. RJt^m 

[0182] :^^m(Dmmm(DY^mmm\^-^\^ ^x\±i^fm-MMmm-^f\^x\> ^fi\^ 

m(D^ft^m^:i3\^^xn. dpph^tdpph m-^mm^^K^m\^tit^h7i<im^'f>( 

2 

2 

a^DPPH^IS;^^^. S/S«KtC^mm^:6Sf^APbfcSJ^:^ra#:^^bDPPH}as 

2 

^LTV^5wi:3is^i^$;}^5N-ViJ^a^^v'/l'fcK^d{^->/^'r5>'tDPPH(DSJC&tt^ 

3 2 3 

ammi^fco III^#T-CDPPH(^ft:bl9{iDPPH ^fflv^-obM^S6«J^^:S^S:^s 

2 

ii^f-rSo :2^3^m«> DPPH^DPPH 7!}^-^mm<ims.^W:l.^£ib^h:^m?^f^^— 

2 

'=f-(Dmmtt^M^mm^ni:>tix\^^^^t^m^vx\^^^o mh. dpph i^j^ot 

2 

^^^b. s:jt^mm(Dm<mjt^i^m-¥vx\^^^^t7!)m^^ti^o ^^^{Eit^j 
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[0184] (i)CH NHOH4-2DPPH-*C H =NOH + 2DPPH 

6 11 6 10 2 

(ii)2DPPH +0 -*2DPPH + 0*(^|^^tt#)+H O 

2 2 2 

[0185] &^±Wi.mvtcX^i^. DPPUfs:t^<D^{l)(D}i]^yi^;uyi;^^/v^tHt.DPPU fj:^(D 

2 

mm-r^o m^it^^^mmi^i:^. dpph^dpph n-^mmfrnK^m 

2 

Rj^^Vo^^ti^j^htlX^ ^fz.:^^ ('^lIx.f^Electrochemistry Communications, 

1, 406 (1999) ^0m).mm^^rx-DPPutDPPH ib^-^m^K^K^Wki.fj: 

2 

[0186] tAT. «^!li:lt^^!lJ::J;'9;*:^P^mf*:6^mPJ-r^;65, 

[0187] IIJ£^!|:j3j;t;51t|^«aiJc:*3V>T^>!r (^i^'l4Jt^j;T<^^^t-J;i9a'J^U;feo 

[0188] \)^mm'^<omit^m:^mi\:.^^m<Dwsim 
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[0189] ^s^m(D^mt:if^^n-^h^yz7^m\^\ UT(D^i^-vmMVtCo 

FID) ^^tf ) 

;i&7A:^HJ&W Scientific^±3^=3r^t°^y— :^?7ADB-1701(0. 25mmX30ni 
) 

^M^<DMtM : 20ml/min 

it 

[0190] 2) ^^bffiii^J t:i^*nS^«*(^)a'J^ 

ixmmm^m 

W«i5lc:50niA 
[0191] {-^i^^va^mW) 

[0192] (^t*iilcOf^3^) 

. ^m<D^^^mmm\.x^mm^ifm\^tco 
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[0193] m^. mmmi-32-^m\^^itmitmm(Dmm^^rm^yr^^o 

[0194] [{b26] 




(k) 



etrahedron, 24, 1063, 1968^ Revue Roumaine de Chimie, 46(4), 363 
[0196] l\iY^-J;vyi^ti ;Vt\lY'7V^^^ih^^(D^ W\ 
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(a) 2, 2->^73i=>'V-l-t°i5'y/H:K7v^>'W 

(b) 2, 2-v^-7ai^yl— l-tVy/WtK^v^V 

(c) 2, 2-v^(4-tert-;r^^/^:73;c:^7W)-l-t:°i^y/l^tK^v'/l-' 

(d) 2, 2-v^:7:iic=:/Wl-(4-v^Ty-2, 6—:;^=hci7ai:=^/W tK^v^V- 

(e) 2, 2-v^:7iii=/V-l-(2, 4, 6-MJi/r>':73i=^/^) tK^v^:^ 

(f) 2, 2—:^7ai=^>'V^l-(2, 6-v':=^bn-4-7>'l';e-P;^^/V7j:=^/V)fcK7i^>' 

(g) ;^;/W^y'— 7^-9-^/W-(2. 4, 6-MJ:=^hci:7:ii:=:7^)T5:^ 

(h) l, 3, 5-h!;;^(N, N-v^:7ctr:i7H:K7v?7)-2, 4, 6-f>yv'T>'^>'>/— 

(i) 7yy-^>'-3-;ri/ 
a)l-:73i:=:/W-l, 2-i^tKc3-t°yi5^i^>^-3, 6-Z^7t>' 

(k)2, 4, 6-hy7ai:=iyW-3, 4-v^fcKn-2H-[l. 2, 4. 5]v^h7v^:^-l— T/l' 
^Jfe^il 1 

[0197] mimmM(D^m) 

^;fe^i^^MTT'l^ffi^j^b:fe^. l20'Cf;i*3V^T-8feK^^*^$-ti:fco 

3 2 3 

[0198] (v'i5^n^dri//UT5>'(7)^>fbSJC£:) 

^(-. mtf^^^tl.X2, 2-v^:73i=7V-l-t°i5'y/ktK7v>/^(iP^DPPH) 
r/wKyiy^i^-^/-?>'(tSfe)M)0. 049g(0. 125mmol). ±IET'iraBbfcWO /Al 

3 2 

3 

/V'T^^^O. 496g (Smmol) Sr-^^;^^^/^^;^^?— 7~Sr{i;tfcSUS316j^<7)fiJH^ 

-hi^i^-:/^S^£^^(l^^^ 120ml) (cttjA^, ;^--hi^i/-:7'^P3CT. ^p^^^ 
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[0199] '^mm. asffimv^T. yi—h^u—:f^miku p^mm^:^^j-/^'(:^mjt 

[0200] '>^n^^i//WT^i^(Dte>fti^f±58. 9%-Cfe<9. -y^u^^-^y>':t'^-yJ>^<DmiSi 

^JMFd 2 

[0201] S/JK^raSr8^ratLfcKJl^(i|liif!lltl^1^lcLTS^£:^tTo/Co ^<^^*. Vi^ 
3. 0%-efcofc:o 

(t5^)M)o. o49g(o. i25mmo\)^m\^^tc&.^i-i. mmmitmmi^L^xRft^^ff 

dri/A(D51^^{i95. 7%-efcofCo 

[0203] ^^t:M^tbT2. 2->^:73i^yP-l-t;°i^y/H:K7v^/^0. 024g(0. O6mmol)*5j; 
JI2, 2--Jya^^/V-l-\i'^]}jV\iY^x^l^0. 026g(0. 065mniol)OiS^i^Sr>ffiV^ 

^Jfe^d 5 

[0204] ^'fbM^^UT2, 2-i^(4-t-;*-^^/w:73ic=i/V)-l-t°i^y/^t:K7v^/>(i^i/-vr/V 
KiJ>y^v^-Y^-?:/(^5fe))0. 077g(0. 125mmol)^ffiV^fcJ^A^{i, HJfe^dl-^IHItf-b 

TS/^?^tTo/co %^^xi^^^y,vrv^(r>m.\'c^n.^2. A:%xm. ^^^^ 

[0205] mitmBtl.X2, 2-v^7ai:=iyW-l-(4-v^Ty-2. 6-v?:=^ht3:7ji=:7P) tK^v^:/ 
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0. 047g(0. 125inmol)^m\i^tc&.^n. Hlfe^Jltl^^tCLTS^&^^TofCo ^(D 

MMm 7 

[0206] mtMBtVX2, 2-i^y3i=./U-l-i2, 4, 6-MJiXT:/7ai=/^)tK7t^^0. 04 

2g(o. l25mmol)^fflv^fc^^^^1^«. mmmitmm\^vxRm^ff-:>fco ^(d^^^ 

Il»!l8 

[0207] m^[:f&Mt\^X2, 2-i/'7:^=.)V-\-{2, 6-i^=-h^-4-^/V:tu?i^yl^^^=-/\^) 

\iVvi^i^o. o52g(o. l25mmol)^fflv^/ci^J^^?v^i. mmmitrnmi^L-xRit^^n 

[0208] m\J&W^bVX:^/V/<y-';V-9-^;V-{2, 4, 6-hV^h^y^^/l^)TV^0. 049 
g(0. 125rmnol)^.ffiVNfcW^{ix SIWn^lIl^l^UTSJ^^^^TofCo ^(DM^^ 

^Jfe^ll 10 

[0209] M-fblMMctb-Cl, 3, 5-hy;^(N, N-i^^:j^=./U\i}^'^i^y)-2, 4, 

/UO. 087g(0. 125mmol)^fflV>fcJeA^{:i. ^JfeMl^l^l^l-bTSJ^S^ft 

^^^A(^il^^t^92. 7%T?foofCo 
11 

[0210] ^{bM^i:LTl-7^:^/V-f7l/y-:;?>'-3-;^-i^ ( B :^mm^mmT.M (.W) ) 0. 

o4ig(o. 25xmnoi)^m\^^ti&.mi. m:Mmitmmici.xRm^n^fco ^<d^ 
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mmm 12 

mmiimm))o. o47g(o. 25mmoi)^m\^^fz.&.^it. mmmitmmicvxR!t^ 

^Jfe^ll 13 

[0212] mitmt^t\.X2, 4, 6-hy:73in/l^3, 4— :^tKP-2H-[l. 2, 4, 5]7"h7-:^>'- 
W/Kv^i/-^T/^Ky5/^v^^^-«:/(tt)ti)0. 079g(0. 25m^lol)^fflV^^ci^^^^ 

HSfe^d 14 

[0213] mu^^-rxoi^. m^ti&mm(Dmmtm^^^t^'t^u^i^. mmmitmmK 

3 2 3 

3 2 

3 2 

2 2 

(*!^) ) . H -ETS-IO ( 0 :^m^^'^—^'i^^^iyh m) ) . Ti (Oi-Pr) ( 0 TfcH 

4 

fp^t^mxn (tt) ) . TiO (acac) ( 0 :^mmytnmT.m m) ) . Nb o -^yT^r- 

2 2 5 

(v^/-7T/^Ky5^^v^•Y^■^>'(»))^ffiv^/c(/<^*D^Tio(acac) m^\:^^>'iu)r 

2 

-fe^/VTirb-:? — h-C*fot). ii;T<^^'^^$HS:TiO(CH COCHCOCH ) o 

3 3 2 

,Ti(Oi-Pr) f^^i?:/7"h^-l'y>^O7K=¥ixK-efc0. e;T(^^t?*$tb5:Ti[OCH( 

4 

CH ) ] )o :Sfc. :Ltlh(D^mMn.Ti(Oi-FT) ^OTiOCacac) ^0. 125mmolt 

3 2 4 4 2 

[0214] (WO XZtO (DmM) 

3 2 

zro (B:^mm-^7umm)nmRcioo)^i2ox:i:ix-^^'mu ui^ti.x 

2 
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2 

[0215] r(Z)S«tr:^^^7^^='^-Ai^^ n-^y— n^z-^/Jfi/— icf^BU SiETt- 

2 3 2 

[0216] (WO /TiO (DW^M) 

3 2 

m#:ibT, TiO (K^:yH7'>^5/1^%hMP25)^fflV^fc^^A^. ±ia(7)WO /ZrO 

2 3 2 

3 2 

[0217] [^1] 











(%) 


(%) 


WO3/AI2O3 


58.9 


94.9 


WOa/ZrOz 


62.8 


86.0 


WOg/TiOg 


22.3 


63.6 


Ti02 


35.7 


89.9 




32.4 


87.8 


H*-ETS-10 


13.9 


92.7 


Ti(Oi-Pr)4 


67.2 


87.8 


TiO(acac)2 


60.5 


89.3 




50.1 


79.6 
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mmm 15 

[0218] ^2{ci^i-<t5i-. m\:.i^mM(Dmmtm^mt^^^i^^. mmmitrnm^i^x 

3 

^XH (tt) ) . Na wo • 2H O ( 0 ;^H^P3tM^X|| (t5fe) ) . H WO ( 0 :*:a?P3t 

2 4 2 2 4 

M^Xm (*) ) . Na MoO • 2H O ( 0 :$:S?P^M^X|| m) ) . MoO (acac) ( 0 

2 4 2 2 2 

;*:[Bf P3tM^Xm m) ) . Mo (CO) ( 0 ;2|sH?P^M^X|| (^5^) ) (/^:Jo, MoO (ac 

6 2 

ac) fi. «(T-fe^7WT-feh-:>-h)m{b^y^'7=VT'fc'9. J^ATJ^^T'^$tv6:MoO 

2 

(CH COCHCOCH ) )o :Ltl^(D^mM:ns wo ^m^XO. 125mmoli:bfCo 

2 3 3 2 3 

3 

[0219] m2] 











(%) 


(%) 


WO3 


9.1 


62.3 


Na2W04 2H2O 


13.3 


55.6 


H2W04 


28.3 


50.8 


Na2Mo04 2H2O 


7.0 


72.7 


Mo02(acca)2 


9.5 


68.6 


Mo(CO)6 


11.8 


57.4 



[0220] ^iti&T&MtVX, Na MoO •2H O(0 7is:afp3t^^X||(t5^))O. 125mmol^ 

2 4 2 

fflV^, 2. 2-i:^yaL=:.;V-l-}^°^]);V\iV'7^J/va:>^mWL^0. 2g(0. 5iiimol)i:b/ci^;^ 
^Ife^ll 17 
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[0221] Rmm.m^9ox:ti.fc&.^. mmmi6tmmi^\^xKm^rr-:>tio ^(^^m. 

m:Mm 18 

[0222] msK^-tii^K, mm(Dmm^^it^'^^si^. mmmitmmi^vxRjt^^n-^ 

[0223] mz] 



(%) (%) 





11.6 


88.8 




6.3 


84.3 




4.1 


95.8 




6.5 


82.7 




41.2 


93.8 




46.8 


96.5 




42.1 


94.2 




58.9 


94.9 




76.5 


96.6 




46.4 


95.2 




5.1 


83.4 




14.4 


90.9 




8.6 


92.5 



MMM 19 

[0224] mmtL-x. i^p<^/^*c/uAT^K3mi^fflv>, Rjt^mm^9mmtut&.m'imM 
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MMM 20 

[0225] m4{;i^-rx^K^ m^(Dm-'r^'^^K}tmwKm\^\ mm^^mti^xm^^^ 

r}VY^)v'J-'J^/<lyiM)W)0. 03g(0. 075mmol) , WO /Al O 0. Ig, SM^b 

3 2 3 

[0226] [*4] 











(%) 


(%) 




9.3 


61.8 




4.5 


92.3 




9.3 


70.8 




7.5 


73.1 




24.0 


78.5 




22.1 


89.0 




10.3 


87.9 




30.4 


51.3 




27.3 


51.5 




16.7 


47.5 




12.6 


63.4 



21 

[0228] [^5] 
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CMPa; 




60 


5 


2 


5.4 


97.5 


80 


5 


2 


20.8 


97.9 


90 


5 


2 


40.0 


94.8 


100 


5 


2 


59.3 


92.7 


110 


5 


2 


85.2 


89.8 


80 


3 


4 


47.5 


94.9 


80 


5 


4 


58.9 


94.9 


80 


10 


4 


83.2 


93.0 



[0229] meiZTjk-rx^K, m^tmm (dpph) <Dmtm^tiS:mm (wo /ai o ) 

3 2 3 

[0230] [^6] 
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DPPH(mmol) 


WOs/AlzOjCg) 


(%) 


(%) 


0 


0.1 


0 


0 


0.125 


0.1 


20.8 


97.9 


0.25 


0.1 


46.0 


95.0 


0.375 


0.1 


66.9 


94.7 


0.125 


0 


3.2 


40.6 


0.125 


0.02 


11.9 


93.4 


0.125 


0.05 


19.0 


95.6 


0.125 


0.1 


20.8 


97.9 


0.125 


0.2 


18.6 


95.1 



23 

[0231] Sj^:SW^bT^^:^^/VT^>' ii^i!f-^T/i^VV^y^i^^^<> (W) 0. 646g (5mm 
%WS^\ 24 

[0232] ^J^:SM=^bTi^^>'i^/^T^:/(v'i/-^r/^Ky5/5^v^-r^^°>'(^5^)^)0. 986g(5m 
^JS^iJ 25 

[0233] S^S^^^bTl, 2, 3. 4-7^h7fcKn^y^yy>'(Vi/-^T/WKy5/^v^-Y^N°>'(*5^) 
$^)0. 666g(5mmol)^fflV^T, ^^&B#r^^8^K^b^Jet^. 
TSJ^^^ttofCo ^OJSI^. 1. 2, 3, 4-7"h9tKn^ydr/y>'(D^'fk^(*39. 0% 
T-fcO. 3, 4-v^tKn-ry^yy>'N-;e-=3E^i/K(Djl^^{i78. 4%T'fco/Cc 
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MMm 26 

[0234] RJt^mntLX\i°t2Vi^'^(B^m^tftmMJ:.M(m)0. 356g(5mmol)^fflVNT 
^Jfe^ll 27 

[0235] Sj^:SM^b-Ct°-<y ( 0 :^m^ytmmx.m m) ) O. 426g (Smmol) trffl V >-r 

])iy^^(Dmitmn48. 3%-efc'9. 2. 3, 4, 5-7"h^t:°y v=^N-^^'>K(^jl^^{i 
62. l%T'fcofco 
^JiFlI 28 

[0236] RJt^MWt\^X^l^i^J\^T/]^=i—/]^iB^m^aytnmii^(W))0. 541g(5mmol 

)^m^^x^ Rf:&m.m^ioo°cti.fcu^. mmmitmmii^ivx^m^n^rco ^(o 

99. 

^ifeFll 29 

[0237] S^&fi«i:U-CiXi5^t3^d^i^y v-^l^ ( p ^ICfflfn^MmXH (^*) ) 0. 5g (5mmol) ^ 

mmm so 

[0238] SJ^;S«tbTiyi^n-.:3ff-7-/V( 0 ;^BfP)ti^^X^ (») ) 0. 5g (Smmol) ^ 
fflV^T. SJ^;:^^^v^^^/V:?}^/VAT5:K3ml, ^'fbiJiat^J^MoO (acac) (B^S 

2 2 

?P3feJ^mX||(t5(c))0. 041g(0. 125mmol).S^S?aS^100'Ci:b/ctJt.^. MM 
mitmmK\^XR!t>^n^rCo ^<7)^m. -^Xj^n^^arf-/— /K^ife{b#{:il4. 3% 

'>i5^n^dr1h/:/Ojl^^fi97. 2%-efeo;^Co 
llJfe^ij 31 
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[0239] Rlt^mWtl.Xl--:f^>^:t-/>iB^m^ytmmj:mm))0. 451g(5mmol) 

32 

[0240] Si^;;SM^LTl->^i5'>'f^^-/K0;^fflfP3ti^^X^(t*))O. 451g(5mmol) 
^fflV>T, '^mi\^X:^^J—)\^'3,xn\^ ^-fbffiit^J^rUTNa WO •2H 0( 0:2|s:|lfp 

2 4 2 

%mMTMm))Qi. o66g(o. 2mmoi)ibfci^Ji^. %wsA\hnmzx.xm.)^^^n 
[0241] m\LikmL\jx\iY'7^-^j-i^i^io)v/\iYy\^i^^^ mm 

[0242] mitmmti.x:^mm<Dm<mmmm^j:^mm^^-r^p-hv>'^i^^r2v^=:L/v 

t:V9i^>'i-y^-^T/WV^y^Z^^^<>m))0. 044g(0. 25mmol) trffiV>fciiA^{* 

f^fflL^^ez&^o^o ^(Dm. tK^i^v— TKfpi^. 1, 2-i;^:7;ii=/utK7^^>'. 2. 4-t^ 
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[0243] mitmmti.X2, 2, e, 6-7'h'7^^J'i^i:"^Vi^:^N-:t^iy/l^(TEMPO) ("^^^ 
TjUh'V^y'^i^^^<>m))0. 039g(0. 25mmo\)^m^'tcU^n. mMMltrnm 

[0244] ^'^bM^^ibl:^^-rK^:3^/^ ( e ^tcSfp^tJjse^XH (tS^) ) 0. 028g (0. 25mmol) 

[0245] ^'fliMMiL-rN-l::Knd?^iX:7i?/W5:K ( 0 ;*:H?P3ti^^X3l (t^fe) ) 0. 082g (0. 

^^>yVT5:^(7)te'fb^«2. 8%-e3b»9. Vi^P^=35.1^y>';r^VA(DJl^^f*79. 6% 

[0246] W«fi^^lf(^ffi-:?f^ejbfc^^S^f(«^!j;tfl7it|B«l#W^2,706,204#)^#%{Cb 
miyy:^=iK. Na WO •2H O ( 0 ;*:S^P3tJ!sE^X|| (^Jfe) ) 0. 066g (0. 2mmol) , 

2 4 2 

^^5^/— /HOml, -yi^Vi^^i^JUTV^O. 496g(5mmol)^'f±3i^. P^tl.^aO'C^U 
fCo ^V^■t:\ 30%i§m^b7k^7K^^^l. 7g(15mmol)^aTLfc^. »«^T. 
mXSWmS.Jt^^'^fc.o ^(D^m, v/iJ^n^=3^v//kT^^(7)^'fb:^fi76. 4%-t?fc«9. 

[0247] ^Jfe^ajl— 14^18— 22:atJ«itt^^!l6(V^i*tV^iXi5'n^dr^//^r^>-(^;^-df-i/^^^ 
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[0248] &>±wi.mvtcm^. ^mm<Dmitmm^m^^:itKx^. mwj:0k^rx\ 
[0249] :^mm(Dmtmmi^xox. ^^M(Dmity^±^i)mK.^m^ oPp^m-^>. ip-^^ 

[0250] :$im^<Dmitmmn. m^. mtTi^^mm. r/)^=^-/i^m. •^j\^^^=-M\:.-^m. ^ 
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Wli27] 



^N— N— (1) 
R^ 



Wb28] 



r1 

\-N— R' (2) 

r2 



v^/i^K> =^hn^, rihnys. v^T/S. T^/S. ^^/S. T)/S. 
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[2] \i¥=7i^JVy^Jti;\^lkx:^\iYy\;^i^i\L^mtK ^tv^tLTIE^ (3) ^U?^ (4) -e^$ 
['fb29] 
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y>'ii^. tKn:3^v'/kS. ^hnys> i^r/m. T^/m. ^^ym. r-ys. 

v^;*/^;^^/^^, iJjV/<^y(jV^, TJiV^^-y-^^ T]}—-^l^:t^->^^ /^uTjV^/V^ 

«msR',»:R'(^m. mi^^R^tR'(Dm.Rt^m^^R'tR'<Dm.x^ti:^m*>hmi'^th 

[3] tK^v'/V^>';?7/k;eiS, 2, 2— :/:73:::^/V-l-t°iJ^y/VfcK^>^/^^ 2, 2-v':73i:=i/^-l 

-(2. 6— :^c=:hn-4-77W;*-n^^/V7:iic=:/W)t:K^v^/V. 2, 2-v^7^=^/V-l-(4- 
i^T/-2, 6-i^=hn:7ai=/W)tK^>^/W. 2, 2--Jya^='JV-l-{2, 4, 6-hVi^T>' 
7ai-/l')fcK^v^>'l-, 1, 3, 5-MJ;^(N, N-':^>'3i^/H:K^v^/V)-2, 4, 6-MJ'>T 
>'^>'y— /W, 2, 2— :;^-(4-t-;e-i5^^/V':7:E:=:/V)t''i5^i;/^tK^v^/^. /l^ 

-9-^>'K2, 4, 6-hy^ht37^^/v) r^K^:^. ^t;^N-73iri/k-N-(4-MJ7/w 
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(2, Q-\/='V'(^-4:-yjV:^^;^^jvy3L=^jV)\iYy^J^^^^ 2, 2-v^7cii:::^>'l— 1-(4-::/ 
Ty-2, 6-v^^hn:73i:=/V)tK7t?>', 2. 2.-i^y^=';v-\-(.2, 4, 6-by v^r>':7 
a::=:/p)tK7v^i^. 1. 3, 5-MJ;^(N, i^-\^yz^=~jv\iVy^J'A-2, 4, 

2, 2-v^-(4-t-;^^^y^^a:^/p)t:°iJ^y/mK^i:/:/. ;^;/W^y*— /I'-g 
— r/P(2. 4, 6-hy:=^hn7ai:=^/W)r^>'. ^t;«N-73i:=^/l^N-(4-hy7/P::e-n7«^ 
/W-7:ii:::i/V)-N'-(2, 4, 6-hy:=^bn-7ji^/V) tK7^^>'a:t)Jte5Sl;5^p53lf^nS. 

[4] tK^>^/^^v^:^77P;a^ 2, 2-v^7ai:=^/l/-l-t°^yyvtK^v^/^-T?fc<9. \iYyiyl^^\L 
^mi)^. 2, 2-v^7:ii:=^/l^l-t''i^y/VtK7v^>'T'feS^^^#^^-t-Sft^^l-3 

[5] tK^i^/V9i^:^/V^t;«tK7i^>"f ^tt^ttTIB^ (5) mf-^ (6) "C^^ 

Wb3i] 



o 



i2 



N— C— (5) 



Wb32] 
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. H g 

N— N— C— R' 



(6) 



/i^m. =hcis> =hnys, ^^r/s. r^ym. -f^/^. r^/s. ^/i-^=-/i^m. iojv 

[7] tK^i^/V^i^^^/WS t/^tK^v^Wb-^^^J^S, ^tl.-t*tuTIE^ (7) S.rJ5^ (8) X*m^ 
Wb33] 
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Wb34] 

.N— N 
HN— 



r", r", R''{i. ^ti^'tim^Liz.7\<.mm^. mmm^. mmm^. mmmm 

. ^^m^. ^^^y>'Jl^F■, tKn^->/^£, :=^hny^. ->TyS. T^/S. 
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fife LTV ^-5o 

[8] \iV9i^JUyi^:fy;U7i^, 2, 4, 6-hVy^=-/^3. 4-v?tKn-2H-[l, 2, 4. 5]-rh 

yi^l^-l—f/]^^ 1, 3, 5, 6-xh7:7;ii:=:7U:7ac/l'^?'v^/^, 1, 3. 5-h];:7ai::^/^-6- 

tK^-Z^^'-fb-a-i^^i^ 2, 4, e-MJ^'zc::^/!^!, 2. 3, 4-xb7tKn-[l. 2, 3, 4] 
7"h7-^:/. 2, 3, 4, 6-7"h^7ai:^/l^l. 2. 3, 4-7^h7tKn-[l, 2. 4, 5]xh9 
i^^'. 1, 3, 5-hVya^=-/\^-6-^^yy^h9i^>. RXJ^l, 3, 5-M;:73i:=i/U-6-^:^ 

o 

[11] 5S^^S>as, j^^#*m3-i2;^t^Jii-57c^i'9J^eSII^-b51fmsd''5fe<^t> 

[12] ^i/iJ^y-fFTC^. Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn. Re, F 

e, Ru. Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, ZnRXfCdX^ti:?)W^7!)^hmit 

o 

[14] Rjt^mw-ii)^. mtTkmm. T/^^—;vm. ^-t^/^s, t^^' 
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[{t:35] 



R^— CH— NHj W 
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r1— ^H— N^j^3 



(10) 



vm^^^j:^m^^hmi^ti^{pfj:<thmxh^:it^!i:^'i^ti-^m^^2iK^^ 
:^j:<fhimxih^^t^^mt-r^n^m22iz.mm(D:)jW:. 
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[26] mimmt^^i^miti&mM^^^u miti&mm(ommmf>K ^jt^mwi^^Mz. 

Mvxo. 00005—0. 8^>'v-efes:i^€:#^^i-§fS3i^:3H3— 25ov^-ftt/5>}c:|E 

[27] m^tRft-^s ia^0-200°C, '^J£-20MPa(D^tir(D^}t^^^X'no^t^W 
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